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CO^* Fiji 60c 

Malaysia $2-40 
New Zealand 60c 



IMAX 


WORLD’S LAROEST MOVIES 

BASED ON AN INVENTION 
BY AN AUSTBALIAN 









You can tell the quality 

by the SOUND ... 


with fine crystal or with 




KENWOOD 


Stereo turntables 


KP-3021 Automatic Stereo Turntable. All you do is 
switch on, with this 24-pole synchronous motor turntable. 
Everything is automatic! AUTO-PLAY . . . the arm leaves 
the rest and goes gently onto the disc. AUTO-RETURN . . . 
arm returns to rest and turntable stops. AUTO-REPEAT . . . 
arm returns to start and plays disc again. AUTO-CUT ... if 
you want to stop playing arm rises and returns to rest. 
Two speeds — 33.1/3 and 45 r.p.m. wow and flutter less 
than 0.08%. Super sound in the Kenwood manner. 


Also available — KP-4021 belt-idler double drive stereo turn¬ 
table with 16-pole synchronous motor. High quality MM 
type cartridge with wide 20-20,000 Hz. KP-2021 belt drive 
stereo turntable with durable outer-rotor synchronous motor 
for vibration-free operations. Lateral balancer for best tone 
arm balance. 


the sound approach to quality 

® KENWOOD 

SYDNEY: 630 7400 JACCEVtl) MELBOURNE: 30 2491 

ADELAIDE: 93 6117 MITCHELL BRISBANE: 44 4674 

PERTH: 28 5725 LAUNCESTON: 2-5322 

CANBERRA: 47 9010 NEWCASTLE: 61 4991 
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To: Jacoby, Mitchell & Co. Pty. Ltd. 

I P.O. Box 2009, North Parramatta, N.S.W. 2151 
Please send me full details on Kenwood Stereo Turntables 
-□KP-3021 □ KP-4021 □KP-2021 . 

I (tick models required) and location of nearest Kenwood Sound | 
Centre. 


Name . 


I 

I Address. 

L'_.■■■-. 


Postcode . 


.I 

■ J^ K^ A^2 J 


PORT KEMBLA: 4 2071 

















Readership in ^dney, Melbourne, 

Adelaide and Perth 211,000 (McNair National 
Readership Survey, May-September 1971) 


Incorporating “RADIO, TELEVISION and HOBBIES" and “MODERN WORLD” 


AUSTRALIA’S LARGEST-SELLING ELECTRONICS & HI-FI MAGAZINE volume 33 , no 11 





Not a do-it-yourself Bazza 
McKenzie robot, but a sketch 
dashed off by staff artist Jeff Clark 
when he thought we were being 
slightly chauvinistic about the part 
played by an Australian invention In 
the fantastic I MAX system (page 
12 ). 


THE TUCKER TIN MK2: Do you think an SSB 
transmitter is too ambitious a project for you 
to construct? Turn to page 34 for a simple 
solid-state design which we think may change 
your mind. 
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Fidelity is the word for 
Philips loudspeakers. 



second to none in the world. 


Philips are specified by leading guitar amplifier manufacturers and 
people who demand concert-grand fidelity in music because they know that 
they’ll get top performance for a lifetime. Available Australia-wide. 

We have a FREE booklet that tells you everything you want to 


Philips Industries Limited, 

GPO Box 2703, Sydney. 2001 

Please send me your 12 page free 
booklet on the Philips range of loudspeakers. 

Name. 

Address .. 

State .Postcode . 

38.1413 


know about Philips speakers — size, 
frequency response, output and details 
of recommended enclosures. 


THE ELCOMA DIVISION 

Electronic Components&Materials 
Philips Industries Limited. 

Sydney • Melbourne • Brisbane 
Adelaide • Perth • Canberra • Hobart 
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Priorities in fechnicai education 

It may be remembered that in last month’s issue I commented upon an important 
challenge facing Australian technical education, namely the need for more co¬ 
operation between technical educators and the industrialists seeking trained 
technical personnel. Recent events have reminded me that there is another aspect of 
technical education in Australia which is of at least equal importance. 

A few weeks ago the Appointments Board of Sydney University published its 
annual report, which included the results of a survey of employer attitudes towards 
the employment of graduates. The survey apparently indicated that in a wide range of 
occupations, employers believe that the supply of graduates exceeds demand, in 
some cases quite substantially. 

Somewhat ironically, on the very day that the above report was published 
newspapers carried the story that the Federal Minister for Education, Mr Fraser, 
and his department were studying a request from the NSW Minister, Mr Cutler, for 
increased financial aid for the non-tertiary technical colleges. A survey recently 
completed by the NSW Department of Technical Education has shown that a total of 
$251 million would be needed over the next five years to overcome present deficien¬ 
cies and meet future demands. 

To me these events seem to have a special significance when one bears in mind 
the already acute and growing shortage of skilled technicians and technical 
tradesmen. They suggest two things about goals and priorities in Australian technical 
education. 

One is that in the tertiary sphere our universities and other institutions may be 
“out of phase” with the actual needs of society, and are not producing graduates of 
the types or in the proportions really needed. I am not necessarily suggesting that this 
is the fault of the institutions themselves, for these have many external forces acting 
upon them. But perhaps the time has arrived to look more closely at the numbers and 
proportions of graduates being produced. 

The second thing which the above events suggest is that those plaintive souls who 
have for years complained about over-emphasis on the tertiary sector of technical 
education look like being fully justified. The Federal Government policy of providing 
assistance mainly for universities and the colleges of advanced edqcation, made clear 
by Sir Robert Menzies when he presented the Martin Report in 1965( has all too clearly 
left the non-tertiary technical colleges in a rather unhappy position. 

It certainly looks as if many of the graduates who have been trained to perform, 
and expect to be employed, as technical “chiefs” may have to be content to work at 
lower levels as “Indians”. But for the future it would surely be a better idea to train a 
heap more Indians, and perhaps a few less chiefs. 

—Jamieson Rowe 
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INSTROL 


AMPLIFIER 

KITSETS 


GUITAR AMPLIFIERS 


PLAYMASTER 116 (40W) 

A guitar amplifier with a power output of 40 
watts RAAS and full vibrato and tone control 
facilities. It can be used with bass, rhythm or 
lead guitars, electric bass or electronic organs. 
Alternatively, with the controls set for level 
response. It can double as a high-powered public 
address unit. The amplifier Itself may be suited 
for bass, rhythm or lead guitars bv simply 
setting the two tone controls for the desired 
bass/ treble response contour. Refer E.A. June, 
1967. 

Kitof Parts »79.00 (post 13.40) 

Built/Tested $99.00 (freight 13.40) 
Cover with handles, extra 19.93 (85c) 
SEPARATE COMPONENTS 
Chassis $4.72 (post 75c) 

Chrome foot switch housing $2.15 

(post 25c) 

Etched label $2.45 (post 20c) 


127 CONTROL UNIT 


PLAYMASTER 131 TUNER 






A fully solid-state control unit incorporating a 
dual linear Integrated circuit. Refer E.A., 
November, 1969. 

Kit of Parts $49.50 (post $1.25) 

Built / Tested $69.50 (freight $2) 

Aluminium knobs extra $2.00 

SEPARATE COMPONENTS 

Printed Board $3.05 (post 20c) 

Etched label $2.12 (post 20c) 

Metalwork $7.28 (post 75c) 


j= ^ — 


J - 


• 



An I.C. tuner for compact amplifier systems. 
Refer E.A., February, 1971. 

Kit of Parts $27.00 (post 75c) 

SEPARATE COMPONENTS 

Dial kit (inc. base plate, label) 

$5.24 (post 75c) 
Adhesive label $1.63 (post 20c) 

PLAYMASTER 129 AMP 


PLAYMASTER 117 (60W) 

A more elaborate version of the Playmaster 116 
outlined above. Included In this design are 
specially "doctored" input facilities, having 
fixed amount of bass and treble boost, and an 
optional "extra treble" circuit. It has 60W RMS 
power output. Refer E.A. July, 1967. 

Kit of Parts $87.00 (post $3.40) 

Built / Tested $107.00 (freight $3.40) 
Cover with handles, extra $9.93 (85c) 
SEPARATE COMPONENTS 
Chassis $4.72 (post 75c) 

Chrome foot switch housing $2.15 

(post 25c) 

Etched label $2.45 (post 20c) 


PLAYMASTER 125 (SOW) 

A fully solid-state guitar amp. rated at a nominal 
50 watts continuous power. Featuring 2 totally 
Independent tone control channels and a fully 
transistorised tremelo facility, the amplifier 
offers unique flexibility of application In a light 
and compact unit. Refer E.A. July 1969. 

Kit of Parts $106.00 (post $3.40) 

SEPARATE COMPONENTS 

Metalwork $7.17 (post 75c) 

Etched label $5.09 (post 25c) 

Printed Board $2.91 (post 20c) 


PLAYMASTER 128 AMP 


A high-powered transistorised stereo amplifier 
for use with the 127 control unit, providing a 
performance equal to most expensive Imported 
amplifiers. Refer E.A., January, 1970. 


Kit of Parts 
Built / Tested 


$126.00 ( 


post $2.30) 
freight $3) 


SEPARATE COMPONENTS 

Printed Board $2.37 (post 20c) 

Metalwork $8.03 (post 75c) 


PLAYMASTER 132 AMP 

The new high power amplifier featuring push¬ 
button selector switches and straight line con¬ 
trols. Power output of 40W per channel. Instrol 
kit is inclusive of 131 tuner kit, teak veneer 
cabinet kit, engraved label, etc. Only top quality 
new components used. Refer E.A., June, 1971. 

Kit of Parts $168.00 (post $2.30) 

SEPARATE COMPONENTS 

Metalwork $12.92 (post 75c) 

Engraved label $7.60 (post 25c) 

P.C.B. (71/Sa4a) $1.84 (post 20c) 

P.C.B. (71 / Sa4b) $1.84 (post 20c) 

P.C.B. (71 / Sa4c) $3.20 (post 20c) 
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A high quality stereo amplifier built around just 
two I.C.s. 3 watts per channel. Ref^r October,' 
1970. 

Kit of Parts $55.00 (post $1.70) 

Built / Tested $69.50 (post $2.50) 

SEPARATE COMPONENTS 

Printed Board $3.23 (post 20c) 

Etched label $2.52 (post 20c) 

Metalwork $6.53 (post 75c) 


3-PLUS-3 STEREO AMP 


A small, modern, solid-state amplifier, housed in 
a metal case Sin x 6in x 3in. Refer E.A., August, 
1968. 


Kit of Parts 
Built / Tested 


$48.00 (post $135) 
$60.50 (post $2.25) 


SEPARATE COMPONENTS 

Metalwork $4.96 (post 75c) 

Etched label $2.12 (post 20c) 

Printed Board $2.72 (post 20c) 


COMPLETE HI-FI CATALOGUE 
& PRICE LIST . . . ONLY 50c 

Contains full specifications, retail pricing and discount pricing on the following 
items: — 

Turntables, Player Stands and Perspex Covers, Cartridges and Styli, Amplifiers, 
Amplifier Kitsets, Tuner Kitsets, Separate Speakers, Speaker Systems, Speaker 
Enclosures, Speaker Kits, Taoe Decks, Taoe Recorders, Record storage Cabinets 
and Kits, Equipment Cabinets (Built and Kits) for Hi-Fi, Hi-Fi Accessories, Guitar 
Amplifiers and Guitar Speaker Systems (Built and Kits), Test Equipment Kitsets, 
Technical Books, Instrol Products, etc. 


Please send me your complete Hi-Fi Catalogue and Price 
List. I enclose herewith postage stamps or money order to 
the value of 50c. 
































INSTROL 


presents the new 

J. H. AMPLIFIER 


INPUTS: Magnetic Cartridge (4mV); Microphone 
(5.5mV); tuner (200mV); tape (200mV); crystal 
or high output ceramic cartridge (2(X)mV). 

OUTPUT POWER: 40 watts total music power (2 channels) or 
12 watts RMS per channel. 

TOTAL HARMONIC DISTORTION: Below 0.2% up to 30 watts. 

OUTPUT IMPEDANCE: 4-16 ohms. 

FREQUENCY RESPONSE: 20-40,OOOHz ± IdB. 

TONE CONTROL: Bass ± lOdB at lOOHz. 

Treble + lOdB at 10,000Hz. 

S/N RATIO: Mag. & Mic, better than 60dB. 

Aux. & Tape, better than 75dB. 

Tuner, better than 70dB. 

STYLING: Attractive black aluminium fascia in polished walnut cabinet. 

ALL THIS FOR ONLY $110.00 

(MUCH LESS WITH TRADE-IN) 

the amplifier will be sent "freight free' to anywhere in Australia. 


lease send me the following kitsets, separate components 
and/or J. H. Amplifier. (Post is not applicable for J. H. 
Amplifier). 


I <:202 


reBru.a.rV. . 1 


The only amplifier that combines the benefits of Australian research with Japanese 
Technology:— 


Th. N.W H. ROTA OTL-2200 


This amplifier has been designed utilizing both the Australian expertise of “J. H. 
Reproducers Co.” and the technological facilities of the giant “Rota Corporation” of Japan. 


CHECK THESE FEATURES. 


I enclose my money order cheque fw $ 









































Engineering (Persia) Pty tld 

New South Wales: 26 Ricketty Street, Mascot 2020. Telephone 67 6088. 
Canberra: 19 Molonglo Mall, Fyshwick, A.C.T. 2604. Telephone 95 8248. 
Victoria: 162 Pelham Street, Carlton 3053. Telephone 347 5177. Queens-, 
land: 32 Balaclava Street, Woolloongabba 4102. Telephone 91 4972;^ 

South Australia: 207 Flinders Street, Adelaide 5000. Telephone^ 

23 3488. Western Australia: 32 Northwood Street, Leedervllle 6007^ 

Telephone 8 4988. 
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Ibeoch hl/oujn. 



Not everybody needs a concert grand piano, nor does everybody need the 
best cartridge Shore makes to enjoy his kind of mu^ic on his kind of 
hi-fi system. Eventually, you’ll want the renowned V-1S Type II Improved, 
the peerless cartridge for advanced systems and ample budgets. But, 
if your exchequer is a little tight, consider the M91E, widely acclaimed 
as the second best cartridge in the world. With q sharply circum¬ 
scribed budget, ail is tar from lost. 


Choose from any of the other models in the 
Shure series. All built for optimum performance. 
Write for complete catalogue. 



Contact your local Hi-Fi dealer or any of the following for more information: 

N.S.W.: Audio Enginears, 342 Kent Street, Sydney. N.S.W. 2000. Q'LAND: Ron Jones Pty. Ltd., 57 Castlemaine Street, Milton, Queensland. 4064. 
VICTORIA: Audio Engineers (Vic.), 2A Hill Street, Thornbury, Victoria, 3071. W.A.: Athol M. Hill Pty. Ltd., 613-15 Wellington Street, Perth, W.A. 6000. 

AE065/rP 
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Already discerning 
enthusiasis have set 

two recently released 

Anditfsnot 

Both Sansui products ... the Model 21OA stereo tuner/amplifier and the 
Model AU-101 stereo control amplifier... offer extraordinary value for money. 

In terms of sheer performance no other similarly priced amplifier available 
in Australia today can match or surpass the 21 OA or the AU-101, 
including some products twice the Sansui price. 


SANSUI MODEL AU-101 STEREO AMPLIFIER 

Two leading Australian electronics magazines have 
reviewed the all low-noise silicon transistor Sansui 
Model AU-101. ‘^Electronics Australia** (August, 
1971) says . . . ”the best comment we can make 
about the AU-101 is that few amplifiers, regardless 
of price, give an overall test result as good as this. 
This makes it a real bargain at the very reasonable 
price of $138*’. “Electronics Today** (May, 1971) 
says , . . “Surprise Packet” . . . “Performance of 
the Sansui AU-101 belies its low price” . . . “The 
hum and noise performance are both very good and 
better than most other amplifiers at twice the price” 
. . . “The Sansui AU-101 is a very good buy, 
particularly at the price”. 

There you are . . . unbiased comments from two 
leading publications. What precisely does the 
Sansui AU-101 offer? Look at these specifications! 

AU-101 Specifications:— • Music power: 50 watts at 
4 ohms, 44 watts at 8 ohms. • R.M.S. power: 36 watts at 
4 ohms, 30 watts at 8 ohms. • Total harmonic distortion: 
Less than 0.8% at rated output. • Frequency response: 
20-60,000 Hz. ± 2 dB. • Channel separation: Better than 
45 dB. • Input sensitivity: 3 mV. (Magnetic cartridge), 

4 mV. (Microphone), 200 mV. (Auxiliary and Tape Recorder). 
• Dimensions: 16" x 11" x 4%". • Price: $138* (Suggested 
list price inc. sales tax). 
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SANSUt MODEL 210A STEREO TUNER/AMPLIFIER 

The recommended list price of the Model 210A 
stereo tuner/amplifier Is only $185*. Power output 
is 34 watts music power into 4 ohm speaker systems 
or 22 watts R.M.S. Frequency response is 
25-30,000 Hz. ±2 dB. and extends well beyond this 
figure. Sensitivity of the power amplifier suits 
magnetic cartridges at 3 mV. and 180 mV. sensitivity 
caters for auxiliary Inputs and tape recorders. 

An easily read panoramic tuning dial simplifies 
selection of radio stations on AM/MW or AM/SW 
bands; a signal strength meter operates on the 
AM band. Selectivity is an almost unbelievable 
40 dB. making the 21 OA the most selective receiver 
Sansui has ever made. This radically Improved 
selectivity is directly attributable to Sansui’s use of 
two ceramic filters each with two filter elements 
in the 210A’s I.F. amplifier section. A whistle filter 
eliminates unpleasant interference and noise on 
weak AM stations. Every desirable control is 
provided in the Sansui 210A ... a DIN socket for 
tape recorders, headphone jack, flexible bass and 
treble controls, a direct tape monitor switch, 
loudness control and clearly marked selector switch. 

When you call at your franchised Simon Gray 
dealer to hear the Sansui 21 OA, listen critically. 
You’ll be agreeably surprised with the audible 
difference Sansui quality makes. Only Sansui — 
Japan’s leading audio only manufacturer — could 
design and manufacture an outstanding stereo 
tuner/amplifier expressly for Australian conditions 
and keep the price down to only $185*1 
Call and see your Simon Gray dealer! 


^IMPORTANT: Prices quoted in this advertisement are 
suggested consumer prices only. 




Sansui Distributors: Australia, excluding W.A.: Simon Gray Pty. Ltd. Head Office: 28 Elizabeth Street, Melbourne. 
3000. Tel. 63 8101*. Telex: 31904. Sydney Office: 53 Victoria Avenue, Chatswood. N.S.W. 2067. Tel. 40 4522*. 
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. 2609. Tel. 95 6526. Adelaide Office: 301 South Terrace, Adel¬ 
aide, S.A. 5000. Tel. 23 6219. N.T.: Pfitzner’s Music House, Smith Street, Darwin. 5790. Tel. 3801. Old.: Sydney 
G. Hughes, 154-158 Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422. Tas.: K. W. McCulloch Pty. Ltd., 
57 George Street, Launceston. 7250. Tel. 2 5322. W.A. Distributors: Carlyle & Co. Pty. Ltd., 1-9 Milligan Street, 
Perth. 6000. Tel. 22 0191. Sansui equipment is manufactured by: Sansui Electric Co. Ltd., 14-1, 2-chome, Izumi, 
Suginami-ku, Tckyo, Japan. 
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Australian sl&reo 
new sales reconh for 
SANSyi AMPLIFIERS, 
surprising. 


Simon Gray Pty. Ltd., 

28 Elizabeth Street, 

Melbourne, 3000. 

Please send me complete techni¬ 
cal details on the Sansui Model | 
210A/AU-101 and the name of my' 

Ask for full details. I dealer. ^ * Iwd j 


SX2- EA-1071 


dealer. 

Send the coupon I 
right ayrayartd I 
we II send you all I 

the facts! ^ _ 


POSTCODE 
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ELECTRONICS 

PICTORIAL 
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Jet engine control. (Top left.) Britain’s National Gas Turbine 
Establishment has conducted a series of experiments In which a Rolls- 
Royce Spey jet engine was run with several variables precisely co¬ 
ordinated by an Elliott 102 digital computer (the grey box in the 
foreground). The computer was programmed to control compressors, 
jet pipe temperatures, fuel flows, and the position of the variable jet 
nozzle. It also received data from eight points in the engine. The ex¬ 
periments were to assess a system of engine control in which a pilot 
presses a button to select a program for any condition of flight. 


Sterile nursing unit. (Centre.) A portable sterile nursing unit, which 
went Into service recently at London’s Middlesex Hospital in England, 
is intended for patients undergoing organ transplants, intensive 
chemotherapy, or other conditions which require sterile protection for 
long periods. In the unit, a patient can speak through bonded film 
windows and can comfortably see what is happening in the ward. 


Daylight study. (Below left.) At the Kodak research laboratories at 
Coburg, near Melbourne, precise measurements are being made of 
the spectral energy of daylight in Australia to compare the colour of 
daylight here with that of the northern hemisphere. A mobile spec- 
troradiometer, consisting of four monochromators and detectors, 
measures ultra-violet, visible and infra-red radiation at wavelengths 
from 250 to 23C)0nm. The readings, made hourly, are recorded on 
punched paper tape for later analysis by computer. A 35mm camera 
fitted with a fish-eye lens records the complete hemispherical 
coverage of sky conditions at the times when readings are made. 















Part-time computer course. (Top right.) A part-time evening course in 
computer maintenance is due to begin at the institute Division of 
Control Data Aust Pty Ltd on February 28, 1972. It is the first part- 
time computer technology course to be offered by the division and 
consists of three classes a week for 18 months. The photograph shows 
a student building electronic circuits as part of the practical work in 
the basic electronics section of a computer technology course. 
(Control Data Aust Pty Ltd, Institute Division, 283 Alfred St North, 
North Sydney, NSW 2060.) 


Space Symphony. (Centre.) An experimental communications 
satellite, known as Symphony, is being developed by a group of 
scientists from Germany and France. Siemens has developed and is 
constructing a wide range of communications equipment to be in¬ 
stalled in the satellite. The picture shows an ''integration test set-up” 
in the Siemens laboratories in Munich which enables interoperation of 
the individual modules to be tested right up to complete system stage. 


Solid state radars. (Below right.) Marconi International Marine Ltd, 
UK, has developed two marine radars which are as near solid state as 
possible and feature quick warm-up. The units have as a standard an 
astern off-centering facility in the ship’s-head-up mode on ail but two 
ranges (the half-mile and 48 or 60-mlle ranges). This provides the 
user with a 60% increase in the range of view ahead by switching the 
ship’s position from the centre of the display to near the bottom of the 
tube. Other standard facilities are variable range indication and 
electronic bearing Indication (both with digital readout). 
(Amalgamated Wireless (A’sla) Ltd, 47 York Street, Sydney, 2000.) 


Artwork generation. (Below.) A completely self-contained system for 
the automatic generation of printed wiring artwork enables a user to 
produce finished artwork masters starting with only a rough gridded 
layout of the circuit board. All processing Is done in a mini-computer 
supplied as part of the system. Known as the PC-740, the system 
consists of a Gerber GCD-PC digitiser, connected to a customer 
supplied card punch, a stored program Model 700 control unit, a high 
speed photoelectric card reader, and a Model 40 precision plotting 
table. (The Gerber Scientific Instrument Co, 83 Gerber Road, South 
Windsor, Conn 08087, USA.) 

















New large-screen ^em is made possible by a 


by Dick Levine 

North of Superior, the largest motion 
picture ever shown, was photographed and 
is being projected by the IMAX system, a 
technological breakthrough in super large 
screen films. It was produced and filmed by 
Graeme Ferguson, a Canadian who has 
been active in the production of large 
“exposition” type films since he made a 
multi-screen film for use at Expo 67 in 
Montreal. 

Ferguson’s earlier films were 
photographed by lashing several 35mm 
cameras together and were projected with 
multiple projectors. For several years he 
had sought a method of doing the job with a 
single camera and projector, but con¬ 
ventional projectors could not handle as 
large a film frame as he needed to get a 
huge image and still retain sharpness and 
stability. 

The key to large-format film handling 
was found when an Australian inventor, 
Hon Jones of Queensland, revealed his 
“rolling loop ” concept in a paper read at the 
1%7 conference of the Society of Motion 
Picture and Television Engineers in 
Chicago. Graeme Ferguson and his 
associates at the Multiscreen Corporation of 
Galt, Ontario, immediately recognised that 
the rolling loop mechanism, if practicable, 
was the answer they had been searching 
for. 

Company representatives flew to 
Australia and negotiated successfully for 
the patent rights, somewliat amazed to find 
that the invention’s potential had gone 
unrecognised in the rest of the film in¬ 
dustry. 

(Local recognition of the importance of 
the rolling loop movement came somewhat 
later when Mr. Jones won the Australian 

Figure 1. Diagram below shows how the rolling 
loop can advance a film frame while both ends 
of the film strip remain stationary. 



Imagine for a moment that this entire two-page 
movie such as you might see in a large theatre 
the blue area shown below. 


"The film advances 
in a continuous 
series of gentle, 
caterpillar-like 
waves at a speed of 
336 ft per minute/’ 


The IMAX film frame is made 3 
times the area of the usual 70mm 
frame by running the film 
horizontally through the projector. 
Film images are shown full size. 


ai 


a 


a 


Cinematographers’ Society’s “Milli” award 
for 1969, an award which is given *‘For 
Outstanding Contribution to Cinemato¬ 
graphy”.) 

The first IMAX projector was then built, 
using 70mm film and based on the Jones 
rolling loop transport mechanism. It was 
especially designed for use at Expo 70 in the 
Fuji pavilion as part of a highly successful 
show which combined multiscreen and 
large screen techniques. 

This projector uses standard perforation 
70mm film, the same as is used in other 
large format motion picture systems, but 
the film runs through the projector 
horizontally, making the height of the IMAX 
image equal to the width of the normal 
70mm image. This makes the frame 3 
times as large as normal 70mm and 9 
times as large as the frame size of a con¬ 
ventional 35mm motion picture film. 

The reason why the rolling loop concept 
was essential to the development of the 
IMAX projector is that the IMAX film 
image is so large a conventional in- 




termittent mechanism could not move the 
film past the projector aperture fast enough 
without ruining the sprocket holes. At the 
standard speed of 24 frames per second, a 15 
sprocket-hole segment ( 2 ^/ 4 in) of film must 
be moved across the aperture and fixed in 
place in about 8 milliseconds. The film 
moves through the projector at the rate of 
336 feet per minute. 

Like most significant inventions, the 
rolling loop movement is so simple you 
wonder why it was not thought of before. If 
you lay out a film strip or strip of paper as 
shown in figure 1, you can demonstrate the 
principle for yourself. 

Note that, as the loop of film illustrated 
passes the frame marked with an X, the 
frame moves forward one frame width, bui 
both ends of the film strip have remained 
stationary. 

Actually, it is more of a wave motion than 
a loop. It moves the film forward in much 
the same way as a caterpillar moves for¬ 
ward by making a little wave at the rear of 
its body. The wave moves forward and 
when it has reached the front of the body. 
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LARGEST MOVIE 

Queenslander’s breakthrough in projector design 


layout was an IMAX screen. If a Cinerama-type 
were projected on this screen, it would fill only 


jOTo 0 0 0 0 0 0 d o" 0 O.Q □ op 



’’A 25,000 waff 

xenon lamp 
provides enough 
lighf for a brillianf 
image more fhan 8 
sforeys high/' 


the caterpillar has moved forward without 
“walking”. 

As shown in figure 2, the IMAX 
mechanism forms several waves or loops in 
the film to keep the film moving constantly 
through the projector, but in a series of 
frame-by-frame steps. The loops are for¬ 
med and moved by curved rotor shoes 
which slide lightly along the edges of the 
film. Air jets keep the film floating in the 
channel between the stator rails and rotor 
shoes with a minimum of rubbing. 

As each frame reaches the fixed register 
pins on either side of the projector aperture, 
the frame is firmly held in place long 
enough to be projected twice (about 
1 / 4bsec). 

The splitting of each projected image into 
two short-duration images is a standard 
motion picture technique used to help the 
eye blend the still images together. This 
gives the illusion of motion without an 
annoying flickering effect which occurs at 
24 frames / sec. On conventional projectors, 
the special blade which does this is called 
the “flicker blade”. 


An interesting extra benefit of Ron Jones’ 
design is that no separate main shutter or 
flicker blades are needed. Each closed 
section of the rotor containing a film loop 
acts as a main shutter blade as it passes the 
aperture. (See figures 2 and 3.) Masks 
halfway between each loop act as flicker 
blades. The number of rotor shoes and 
shutter blades used on any particular 
projector depends on the size of the rotor. 

The screen at the Fuji pavilion was 43ft 
high by 62ft wide. The projector has now 
been fitted with a wider angle lens and is 
being used in the Cinesphere, one of the 
buildings in Ontario Place, a sort of “mini 
Expo” which recently opened in Toronto. 
Cinesphere is a 110ft diameter white dome 
which houses a curved screen 64ft high and 
82ft wide. The screen curves around and 
above the steeply-tiered seats, giving the 
audience an illusion of reality from almost 
every seat. 

The IMAX projector is designed to fill 
screens as large as 85ft by 120ft. There are 


two difficult problems connected with large 
formats of this kind. One is that every slight 
movement of the film while it is momen¬ 
tarily stopped at the projector aperture is 
magnified immensely. The other is the 
sheer size of projection lamp required to 
light the screen adequately and evenly, and 
the quantity of heat given off by such a 
lamp. 

The main solution to the problem of film 
movement is inherent in the Jones roiling 
loop design. Since the sprocket holes are not 
used for film pull-down, they can be used to 
hold the film in place during projection. As 
the l(K)p transfers each frame into position 
for projection, the film is pulled against 
stationary registration pins which fit 
perfectly into the sprocket holes. A vacuum 
holds the image area against a 
“field flattening element”, which is a 
curved quartz lens element that forms the 
rearmost part of the projector lens. 

As a result the IMAX image has amazing 
stability. Tests have shown the image to 
move less than Uin in an 82-foot-wide 
picture, which is less than 0.03 percent. The 
accepted motion picture industry standard 
to date has been 0.5 percent. 

Multiscreen Corp. is using a brute force 
answer to the illumination problem. The 


Figure 2. How the film advances through the 
projector in a series of loops guided by rotor 
shoes. 
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3 motors, 6-head function, 3 speeds. Sony’s TC-730 is a.... 



Modem Marvd 


tape 


This is the greatest machine 
has evolved from Sony’s long line 
of great open reel recorders. It has 
the smoothest tape transport yet 
achieved. Wow and flutter are an in¬ 
credible 0.06% at IVi ips. due to its 3 
remarkable eddy current motors. And the 
range of features! Here are some. 

Six-head function for recording and playback both 
ways permits tape/source monitoring while recording. 

Auto-reverse system with sensing foil automatically re¬ 
verses In both playback and record modes. Mode selector 
provided with choice of CONTINUOUS REVERSE, REVERSE or 
REVERSE OFF. Automatic positioning pinch roller symmetrically posi¬ 
tioned beneath the capstan assures extremely precise tape transport. 

Perfect auto shut-off—Motor stops and pinch roller is detached when 
fully unwinds or accidentally breaks. Sleeping switch stops tape and turns off 
power automatically on completion of tape. Scrape filter highly effective in cuttlng^^^ 
down modulation noise and tape hiss. Built-In monitor speaker (5W x 2 power output) with detachable reflector 
provide better monitoring performance. High-quality all silicon transistor circuitry including OTL (output trans¬ 
formerless), ITL (input transformerless) circuits. 40W (20W x 2) power output through a power amplifier. Capable 
of mike and auxiliary Input mixing without external mixer. Equipped with public address facility. Switch for echo 
effect and sound-on-sound recording. Regulated power supply incorporated In deck section. Two headphone jacks 
—one for monitoring and the other for private listening with control for volume and tone as desired. 3 tape 
speeds; four-digit tape counter; either vertical or horizontal operation; built-in reel locks; large, easy-to-read level 
meters; tape selector; separate bass and treble tone controls; feather-touch piano-key operation. About $700 



Jl^CBYO 

KEMPTHCSINE 


SYDNEY: 26 2651. MELBOURNE: 

329 6866. ADELAIDE: 93 2388/9, BRIS> 
BANE: 44 4488. PERTH: 28 5725. LAUN¬ 
CESTON: 25 322, Agents: CANBERRA: 
47 9010. NEWCASTLE: 61 4991. PORT 
KEMBLA: 84 8022. 


TO: Jacoby Kempthorne, 469-476 Kent Street, 
Sydney. N.S.W. 2000. 

Please send me, without obligation or cost, 
information on the TC730. 

NAME___ 

ADDRESS__ 

_POST CODE__ 
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900 MIRROR 


Figure 3, Artist's impression of the Jones 
Rolling Loop concept showing the positions of 
the shutter blades in relation to the loops. 

Cihesphere projector uses a 25,000 watt 
short-arc xenon lamp, with provision to go 
to 30,000 watts for larger screens. Con¬ 
ventional 70mm. projectors normally 
operate with lamps of about 5000 watts. 

The heat output of the 25KW lamp is about 
90,000BTU / hr, which is enough to heat a 
large house — even in Canada. 

To dissipate this heat, the IMAX projector 
uses watercpoled metal mirrors in the lamp 
house and a special quartz mirror behind 
the lens to separate infrared and ultraviolet 
light from the white light and dump the 
unwanted frequencies (about half the heat 
output) into a water-cooled heat sink. As a 
result, the lens assembly and film need only 
the air jets already installed (as part of 
the film movement) to keep them cool. 

The light source is housed in a large 
vertical lamp house above the centre of the 
projector rotor. Light is reflected 90® by a 
mirror at the rotor centre; this is the same 
mirror which dissipates much of the heat. 

Polyester base film is used (Kodak Estar) 
so that the splices can be ultrasonically 
welded. Normal splicing interferes slightly 
with the rolling loop. At Expo 70 over 6000 
showings were made without a single splice 
failure. 

The rolling-loop method as applied in the 
IMAX projector is, in general, more gentle 
with film than the conventional **maltese 
cross” or claw movements. Expected print 
life is 1500 to 2000 passes through the 
projector, as compared to 120 to 250 passes 
for conventional large-format films. 

The film is wound on dual feed and take- 
up reels, each of which holds up to 6700ft of 
film (about 20 minutes) and weighs about 90 


pounds. The reels are decked in pairs on the 
projector with an air lift cylinder for 
handling. One pair rewinds while the other 
is feeding the projector. 

Because the reels are heavy and must 
operate at 336ft min, they are individually 
driven by 3-phase torque motors with a 
swinging-arm loop sensing mechanism 
which controls speed through a variable 
voltage transformer connected to each 
motor. This driving mechanism permits a 
feed tension of only 3 to 4 ounces and a take- 
up tension of 8 to 12 ounces. 

The huge projector is completely press- 
button controlled from a panel at the side of 
the machine, and can be operated from a 
remote control booth if necessary. 


The IMAX camera is a compact, fairly 
conventional 65mm unit, but with a 15 
perforation pull-across to match the 
projector. The fraipe shape is same as that 
used in 35mm, 16mm and television (3x4 
Academy shape), so the films can be 
printed down on standard equipment for 
later release in smaller sizes and for 
economical editing. IMAX films can be 
shown on television without cropping. 

The Jones rolling loop projector 
movement, essential to success of the large 
IMAX system, would also seem to have 
application in the film projection industry in 
general, where it could provide a much 
more stable picture and handle film more 
gently than do copventional projectors. ® 



Photographs courtesy of "Canadian Photography" magazine. 


Figure 4. Above, projectionist adjusts the position of the IMAX 60mm 
lens. The lens, which has a diagonal angle of 70 degrees, was built in 
Canada. 

Figure 5. At right, tremendous size of the IMAX projector is apparent 
in this photo taken from the rear of the machine as the projectionist 
threads the film into the rolling loop mechanism. 



























What sort of hMl/vMeo 
system does $375,000 buy? 


It cost Hugh Hefner, head of the Playboy Corporation in the USA, a lot of 
money for the audio / visual set up in the Playboy Mansion, where he lives 
— more than $375,000 in fact. The following article tells what he got for his 
dollars — probably the most elaborate hi-fi and home TV system in the 
world. 


George Alton removes his shoes, turns the 
knob, pushes open the door, and enters. His 
feet sink four inches into the immaculate 
white shag carpeting. He is in the elec¬ 
tronics room in the Playboy Mansion in 
Chicago, the Playboy corporation’s chief 
promotional attraction and entertainment 
centre. 

As electronics manager, it is Alton’s job 
to ensure that every one of the Mansion’s 
more than 250 pieces of electronic equip¬ 
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ment, worth more than $375,000, will func¬ 
tion perfectly when Hugh Hefner flips a 
switch or presses a button. It’s a six-day-a- 
week, 10 -hour-per-day job for Alton and he 
loves it. 

Alton crosses the room and stops before 
an open copy of “TV Guide’’ lying on a 
cabinet top. The magazine is open to a 
review of the seven motion pictures which 
will be shown on television that day. Three 
titles are circled in red. Alton pulls three 
cards from a file and writes the names on 
separate cards, together with the channel 
number and the time the film is to be shown. 
He places the cards in a pile and then turns 
to the walnut-paneled wall, which is filled 
with equipment. 

At the start of each week, Hefner leaves 
Alton a copy of “TV Guide’’ marked to 
indicate the motion pictures he wants video 
taped for his personal collection. Once 
taped, the films are categorized and then 
filed to be viewed at Hefner’s leisure. There 
are more than 700 currently stored in the 
electronics room. One reel of the two-inch 
Ampex tape will hold up to five hours of 
video recording. 

Hefner’s film choices are categorised 
under 10 general headings: crime and 
mystery, horror and science-fiction, drama, 
romance, sports, spy and suspense, war, 
western, musical, and comedy. The biggest 
card file is under spy and suspense, the 
smallest is under romance. 

Life magazine has called the Mansion 
“Hugh Hefner’s huge electronic machine’’. 
A review of the audio / visual equipment 
inside the house shows that this statement 
has some substance, as well as giving an 
insight into some aspects of the personality 
of Hugh Hefner himself: 

Fourteen black and white Zenith 
television sets (19in), 20 black and white 
Panasonic monitors (9in), 10 Zenith colour 
sets (23in), 2 VR 660C Ampex video tape 
units, 4 Conrac colour monitors (21in), 3 
Conrac audio video tuners, a 3M dropout 
compensator, a Grass Valley input video 
recorder system, a Grass Valley output 
distribution amplifier, a Tektronix 
waveform monitor 529, a 535 oscilloscope, 3 
Fisher SA 100 amplifiers, 3 Fisher R200-5 
AM-FM tuners, 2 Ampex 354 mike mixers, a 
Thorens TD 224 turntable-changer, 2 Or- 
tofon cartridges, 247 rolls of video tape, a 
Seeburg 100 -album juke box, 2 Marantz lOB 
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FM tuners, 2 Marantz pre-amps, 2 McIntosh 
275 amplifiers, 2 Garrard Lab 35mm motion 
picture projectors, a GPL projection 
television unit, 7 16mm motion picture 
projectors, an A-7 theatre sound system, a 
12ft X 17ft i^rforated screen for motion 
picture viewing, a JBL Paragon speaker 
system, a Marconi television camera, plus 
enough assorted high fidelity equipment 
throughout the 54-room Mansion to stock a 
hi-fi i^op. This list does not include the 18 
matched sets of speakers throughout the 
building nor the five speakers in the ceiling 
of the Mansion’s dining room. 

All of this equipment is in use, some of it 
24 hours a day, seven days a week. Much of 
the corporation’s business and social en¬ 
tertaining is done at the Mansion, and 
electronics often plays an important part at 
such functions. TTiis may involve a 
screening of motion picture rushes for 
Playboy Productions, the playback of a 
taped interview with a controversial 
political figure for use in “Playboy’’ 
magazine, the playing of tapes for a 
gathering of friends, the use of recor^ngs 
for a party, the video taping of a three-hour 
film, or the closed circuit telecast of a 
championship fight. 

Measuring 12ft x 18ft, the electronics 
room is one of the smallest in the Mansion, 
but the $250,000 worth of electronic equip¬ 
ment makes the room the most expensively 
furnished in the Mansion. It is the electronic 
nerve centre of Hefner’s residence. Because 
of Hefner’s fascination with motion pic¬ 
tures, the Mansion’s video tape equipment 
was added to the room several years ago 
under Alton’s direction. For the protection 
of the films and the equipment, the tem¬ 
perature inside the room is kept at 72 
degrees and humidity remains between 35 
and 45 percent. Alton can regulate the heat 
and humidity in every Mansion room from a 
panel in his basement workshop. 

Hefner can walk directly into the elec¬ 
tronics room by going through a door in his 
bedroom. From his 8 * 2 -foot circular bed 
Hefner can operate by remote control the 
Ampex video tape recorder housed in the 
electronics room. He can also record any 
TV program in which he is interested, even 
while he’s watching a different channel. A 
custom-built clock-control unit can be 
pre-set to automatically activate the 
recorder at the prescribed times to tape any 
number of programs over a 24-hour ^riod. 

The components for Hefner’s personal 
stereo system are also housed in the elec¬ 
tronics room. The controls for the system 
are in the headboard of the bed. A Marantz 
FM-AM tuner, Thorens automatic turn- 


16 
















by Bernie Brown 


Reproduced from “Audio” magazine, 
USA, by arrangment with the Editor. 


ABOVE: The video recording and 
monitoring equipment in the electronics 
room at the Playboy Mansion. The 
equipment cost in the region of $250,000. 


LEFT The 15ft long custom built 
console in the main room of the Mansion, 
with its range of high quality audio 
equipment. Loudspeakers in many other 
parts of the building are fed with signals 
from this centre. 


FACING PAGE: A small room off the 
main room houses twin 35mm projectors, 
and the large screen projection television 
system in the foreground of the picture. 


table, Ampex 354 tape recorder, James B. 
Lansing Graphic Controller preamp, and a 
Fisher SA 100 amplifier furnish the signal to 
the four sets of speakers in Hefner’s private 
quarters. The speakers are Universities, as 
are all of the speakers in Hefner’s quarters, 
with the exception of the 7ft JBL Paragon 
system in his study. 

The second centre of electronic activity in 
the Mansion is the 15ft, custom-built con¬ 
sole in the main room. Tliis equipment feeds 
a signal to speakers in the dining room, pool 
area, the underwater bar, the game room, 
and, of course, in the main room itself. The 
underwater bar is below the surface of the 
Mansion’s lift deep pool and affords those 
in the bar area submarine view of the pool 
through a large glass window forming one 
wall of the bar. 

All speakers in the pool area, underwater 
bar, and the game room are Universities. In 
the main room, four Klipsch-type corner- 
cabinet systems each contain two 12-inch 
speakers, two tweeters, a midrange 
speaker, and a crossover unit. All these 
speakers are Wharfedales. 

A small room off the main room houses 
the Mansion’s motion picture equipment, 
two Century 35mm projectors mounted on a 
raised platform. The room is entered 
through twin oak doors that swing back into 


the main room, allowing the projectors to 
shoot ahead to a 12ft. x 18ft perforated 
screen which comes down from a wall 
housing at the touch of a button located 
inside the projection room. An A-7 theatre 
sound system is built into the wall behind 
the screen. 

The third major centre for electronic 
activity in the Mansion is Hefner’s Roman 
Bath, a two-room spa just below Hefner’s 
third-floor living quarters on the south end 
of the Mansion. One of the two rooms 
contains a bed and a wall panel of electronic 
equipment. The second room contains the 
Italian marble bath, which is unlike 
anything this side of Fellini. On a headboard 
control panel above Hefner’s bed are 
potentiometers and switches which control 
lights, regulate the temperature of the 
water mattress on the bed, and control the 
room’s television and stereo units, which 
Alton built into a walnut wall panel directly 
across from the bed. The components are a 
Fisher 500 AM-FM receiver, a Cranwood 
tape unit, and a 23-inch Zenith colour 
television set. The speakers are by 
University. Alton also designed and built a 
wall panel control centre from which 
Hefner can regulate the lighting around the 
bath, the water temperature, and the water 
level of the 38-inch-deep bath. 

ELECTRONICS 


Alton was employed by a Chicago music 
company in 1949 when he made a service 
call to Playboy’s first offices at 232 East 
Ohio. Hefner, who then maintained his 
living quarters in the offices, had a hi-fi set 
(Ampex tape recorder, Garrard record 
changer, McIntosh amp, Knight pre-amp) 
which was giving him trouble. 

As Playboy continued its growth, so did 
Hefner’s electronic world. Alton’s service 
calls to Playboy became more and more 
frequent until he no longer checked in at the 
music company in the morning but went 
directly to Playboy and spent the day there. 

While he was on the payroll of the music 
company, he supervised the installation of 
the Mansion’s master TV hookup (the an¬ 
tenna is on top of a 40 storey building half a 
mile away), and the installation of the 
console unit in the main room. 

In 1%3 Hefner offered Alton a job after 
discovering he was not on the Playboy 
payroll. 

“He always called me his ‘hi-fi guy’ and 
automatically assumed that I was em¬ 
ployed by Playboy. In February of 1963, he 
told me that he had just learned that I was 
not working for him. He saw me nearly 
every day and took it for granted I was one 
(Continued on Page 125) 
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Engineers at Bell Laboratories, in Holmdel, New Jersey, USA, are in¬ 
vestigating an experimental device which will allow handicapped persons 
who cannot use a normal telephone dial to dial a number by spoken com¬ 
mands. 



Voice control of the device is achieved 
through a simple form of integrated cir¬ 
cuitry that converts tound waves into 
electrical pulses to opbn and close the 
electromechanical switches necessary for 
oDtaining a dial tone/Executing dialling, 
and terminating a 


A similar voice control device may one 
day provide “hands-free’’ telephone service 
for motion handicapped persons. Also in the 
future, the device could possibly be used to 
operate more complicated electrical 
equipment or machinery. 

Previous voice-controlled devices 


The co-developers of the voice control device are (L to R) Gerald Soloway, Meb Awipi and 


Qiff Hoffman. Centre foteground is the ten digit display. 


required the use of an elaborate system of 
electronics in addition to the aid of ci 
computer to function efficiently. By com¬ 
parison, according to its developers, Meb 
Awipi, Cliff Hoffman and Gerald Soloway, 
the experimental device is simply con¬ 
structed and easy to operate. 

A small circular display of ten lamps 
labelled with the numerals from zero to nine 
is used along with the voice control device. 
The lamps light in numerical sequence. Any 
voice utterance spoken in coincidence with 
a lighted numeral will activate that num¬ 
ber. According to the developers, people 
should find it more conv^ient to speak a 
number when using the new device, than 
simply uttering a sound as the desired 
numeral is illuminated in the display. 

Speaking the numbers “one’’, “three’’, 
and “five” as the corresponding numerals 
light up in this order will enable the device 
to store in its memory all of the digits in a 
typical telephone number. As the numbers 
are spoken, the corresponding lamps 
remain lighted in the display for a slightly 
longer interval to indicate registration in 
the device’s memory. 

The memory in the voice control device 
will transmit stored digits as a series of 
electrical pulses to telephone dialling cir¬ 
cuitry when a special command is given. 

A telephone number remains in the 
memory even after it is dialled and can be 
reused any time the dialling command is 
given. Storing a new number will 
automatically erase the old one from the 
memory. ® 


IV station In the Queensland wilderness 


A television transmitting station is being built under some of the most 
difficult climatic conditions found in Australia — on the top of Mount 
Bellenden Ker near Cairns in North Queensland. 


Dense jungle terrain^ high winds, low 
cloud ceilings and North Queensland’s 
notorious wet season have aU contributed to 
making this job on the top of the 522aft 
Mount Bellenden Ker a hazardous one. 

Transport to the summit will eventually 
be by cable car on a steel ropeway that 
stretches three miles hrom the bottom. 
Before the cableway is installed a road has 
to be built through the rain forest to the base 
cableway station. Then ihe cableway has to 
be erected through cleared sections of the 
forest on the mountainside. 

While work on the cableway is being 
completed, helicopters are being used for 
early construction transport up the 
mountain. 

The one million dollar contract, let to a 
Sydney firm, provides for a two-storey, 
steel-hramed transmitter building at the 
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mountain’s peak and a 200ft high 
microwave and television tower. 

This tower will provide a television and 
telecommunications link widi the Cairns 
region to the east, and also with areas, to the 
west of the Great Dividing Range. 

Part of the transmitter building will be 
used by the Department of Civil Aviation as 
an air-ground-air radio communication 
system. 

Special care is being taken on the project 
to preserve the local native flora as much as 
possible as the area is a National Park and 
State Forest Reserve. ® 

Eleven towers to carry power lines to the 
television transmission station on Mount 
Bellenden Ker were carried and placed in 
position by helicopter. Each of these 
towers is 60 ft high and weighs 13001 b. 
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where the world’s best 
may be heard and compared 


environmental 


sound's not new! 


Celestion II 


litton 25 


has always offered it 


Weird shapes and gimmicks can never replace quality engineering and long 
experience in providing the ultimate in sound. With Celestion Ditton 25. 
manufactured by Celestion of England, wide dispersion is one of the features the 
makers provide as a matter of course. 

Critical analysis has proved Celestion Ditton 25 one of the finest loudspeakers ever 
introduced to the Australian market. 

Electronics Australia in its December 71 review says; ‘ Overall frequency response is 
quoted at 20-~40KHz and within—2db from 60—20KHz and minus 4DB at 45Hz. 
This is one of the most stringent specifications that we have seen oh any loudspeaker 
regardless of price. Bass Response: ABR does work to 20Hz. 

Bass response was very clean — at low frequencies it was felt rather than heard. It is 
the only loudspeaker we have tested with usable response down to 20Hz. The 
midrange and high frequencies were exceptionally smooth right up to the limit of 
audibility. 

Taken all round. Celestion Ditton 25 is probably one of the finest loudspeakers ever 
introduced to the Australian market." 


HEAR CELESTION DITTON 25 AT ENCEL! 



ALSO Ditton lOMkII. Ditton 15. Ditton 120. ASK FOR COPIES OF REVIEWS 


CHECK THESE ENCEL SYSTEMS FOR VALUE: 


.238 

Jason, comprises a high per¬ 
formance Interdyn X50 am¬ 
plifier. belt driven turntable. 3 
piece modular unit and.Interdyn 
Varby speaker system' 

.368 

Heart of this system is the Rote] 

310 Amplifier. Dual 121S turn- 
table with base and cover. MiCr*' 

VF 3100 magnetic cartridge and 
famous Celestion Ditton 10 
speakers. 

394 

Powered by a J. E. Sugden A 21 
class A amplifier, with Con¬ 
noisseur BD2 turntable. JBL 
Trimline speakers (limited 
quantity only) and featuring a 
grace F8L or Shure cartridge. 

J87 

This system has a Lux SQ503X 
fully complementary amplifier. 
Micro MR 311 deluxe turntable, 
(choice of Grace. Micro moving 
coil. Shure or Ortofon cartridge- 
and Interdyn 225 speakers- 


Bnc 0 l corrfas fhe following oquipmont: Horfloy Concorfmasfor, JBL Celestion, KEF, Sonics, 
Wharfedale. Interdyn, Jansien, SEAS speakers, Grace, Share, Micro, AOC, Ortofon, cartridges, 
Micro, JH, Connoisseur, Sllcron, Interdyn, Thorens, Lesa, Dual, P.E. and Phillips turntables, Lum, 
Sansul, Rotel, Sony, Interdyn, J.E. Sugden, Radford, AWA, Cambridge amplifiers, Marlux, 
Revox, Akal, Sony, Phillips, Tandberg tape recorders. Equipment may be compared In our 
superb sound studios. 



Vic; 431 Bridge Road, Richmond ... .3121. Tel: 42 3762 
NSW; 257 Clarence Street, Sydney ... .2000. Tel,: 29 4563 


AUSTRALIA'S FOREMOST HI-FI AUTHORITIES! 


EA e4«2 
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New CCTV Facility at the 
NSW Institute of Technology 


Technical Officer Ken Falkner operates 
one of the Ikegami cameras, fitted with a 
5‘inch viewfinder monitor. 

using narrower tape. 

All of the present control room equipment 
has been supplied by Australian Video 
Engineering, a division of Electronic In¬ 
dustries Ltd. The equipment has been fitted 
by AVE into a custom-built control console, 
which also includes a five-channel 
audio mixer and a 60W audio amplifier of 
AVE design and manufacture. 

'fhe present equipment will form the 
nucleus of the central studio facility at the 
Broadway campus, and will be sup¬ 
plemented with further equipment ac¬ 
cording to developing needs. Apart from the 
central facility it is envisaged that smaller 
CCTV production units will be set up within 
the various schools and departments, under 
the guidance of the Educational Technology 
Branch. These “.decentralised'’ facilities 
may take the form of fixed lecture room 
consoles, mobile production trolleys or both 
according to requirements. 

The Educational Technology Branch is a 
part of the Institute’s Educational Research 
Unit, which is in turn a part of the 
Registrar’s Division. Assistant Registrar 
Mr. K. Doyfe is responsible for the 
operation of ^e Research Unit as a whole, 
while Mr. Lance Tomlinson is Head of the 
Educational Technology Branch artd 
responsible for the CCTV facility. Technical 
Officer Mr. Ken Falkner assists in running 
the facility. 

The general aims of the Branch are to 
develop, apply and evaluate learning 
systems, techniques and aids. It will work 
closely with the various schools and 


A closed-circuit TV studio and videotape facility is currently nearing 
completion at the Educational Technology Branch of the New South Wales 
Institute of Technolo^ in Sydney. The facility will be used by the Branch for 
research into audio-visual learning techniques, and will also be available to 
the various schools and departments of the Institute for the production of 
educational TV programs. 

by JAMIESON ROWE 

« 

cameras. These use a 1-inch pickup tube 
and are fitted with integral 5-inch 
viewfinder monitors and two-way intercom 
circuits. The equipment in the control room 
includes four Ikegami FM5 5-inch video 
monitors, an Ikegami MEA-5100 video 
Special Effects Amplifier with integral sync 
pulse generator (SPG), and two In¬ 
ternational Video dkrrporation 1-inch helical 
scan videotape recorders. One of the 
reorders is an IVC-8(X) and the other an 
IVC-871 with insert and assemble editing 
facilities. 

Videotape recorders using 1-inch tape 
were chosen for the facility because of the 
superior performance and higher reliability 
which these offer compared with machines 


Although it is being housed initially in the 
Institute’s premises within the old Anthony 
Horden building at Brickfield Hill, the 
facility will be moved to the podium of 
Tower Block 1 at the Broadway campus of 
the Institute, when this block is completed. 
At this location it will be readily accessible 
to all schools and departments. 

At present the facility consists of a single 
production studio together with a control 
room housing processing and videotaj^ 
equipment. The Branch also has a graphic 
art studio and a photographic processing 
facility, but these are at present sited at the 
Institute’s premises at Surry Hills. 

The Bric^ield Hill studio is being equiped 
initially with two Ikegami VF-302 vidicon 


Mr. Lance Tomlinson, Head of the Educational Technology Branch, operates the 
controls of the video console at the facility. 
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departments of the Institute, providing a 
variety of decentralised services and 
facilities in addition to the CCTV systems, 
under the control of a centralised ad* 
ministration. 

While an important use of the Branch's 
CCTV studio and videotape facility will be 
for research into audio-visual learning 
techniques, probably its major use will be 
for the production of educational TV 
programs. And in contrast with other CCTV 
facilities set up in educational institutions, 
the facility will not be designed to make 
programs for the individual schools and 
departments of the Institute. Rather it will 
be designed to provide the facilities for 
them to make their own programs, together 
with any guidance and assistance which 
may be required. 

Branch Head Lance Tomlinson believes 
that this approach is essential if the 
programs produced in the facility are to 
really achieve the full potential which 
educational TV has been shown to possess. 
Extensive experience overseas with such 
bodies as Uie Inner London Education 
Authority and the National Educational 
Closed Circuit Television Association has 
convinced him that to achieve this potential 



Also available from A VE for educational 
use is this low cost Ikegami telecine, 
(Picture courtesy 'Electronics Today*') 


it is necessary for the teacher and lecturer 
to be intimately involved in the motivation, 
planning and production of the programs. 

Mr. Tomlinson is deeply committed to the 
development of educational television. He 
was one of the founders of Television 
Workshop, an association formed recently 
in Sydney to further the effective use of 
television in education and training, and is 
currently Convenor of the association. With 
members from a variety of organisations 
using TV for training and educating. 
Television Workshop publishes regular 
newsletters giving information concerning 
available equipment and production 
techniques, and also organises practical 
workshop sessions dealing with various 
aspects of equipment operation and 
program production. 

With a man as experienced and as en- 
thusiatic as Lance Tomlinson at the helm, 
the Educational Technology Branch of the 
New South Wales Institute of Technology 
seems destined to make a significant 
contribution to the development of 
educational television. ^ 


Cartridge to Challenge Cassette? 


A new cartridge tape format which could well challenjge the present 
supremacy of the Philips cassette has been developed in Japan. Major 
Japanese manufacturers of tape playing equipment are supporting the new 
system. 


The new format has been called HIPAC. A 
report from Japan says that ten companies 
pooled resources to develop the system, with 
the aim of producing more compact, easier to 
use equipment for tape reproduction, and 
dealing simultaneously with problems of 
hardware, software and program source. The 
ten companies involved include such big 
names as Toshiba. Hitachi, Pioneer, Sharp and 
Nippon Columbia. 

The ten companies believed there was a 
case for producing a new compact tape format 
to meet a tremendous growth potential in this 
field, but considered the existing eight-track 
cartridges and cassette tapes had inherent 
problems. 

It was their belief that the existing formats 
suffered from the following disadvantages: 

Eight-track cartridges — bulky and cum¬ 
bersome to handle: the design entails the risk 
of fluctuations arising from pinch roller 
pressure, resulting in wow and flutter. 

Cassette tapes — require a complex drive 
mechanism and automatic reversing system 
for continuous playback. 

The HIPAC system, it is claimed, retains the 
good features of eight-track tape cartridges 
and cassettes while eliminating their 
disadvantages. 

The HIPAC system uses the same nominally 
Vs'm wide tape as the Philips cassette, but has 
an endless loop format. It is intended that 


equipment using the cartridge will operate 
either at the present cassette standard speed 
of 1-7 / Sips, or at the higher speed of 3^4ips 
for higher quality sound. The overall size is 
somewhat less than that of the compact 
cassette. 

HIPAC cartridges measure only 2V4in 
square, and have a thickness of just under 
half an inch (published metric figures are 
70mm X 85mm x 11.9mm). 

As with other sysjtems, the tapes accept four 
track stereo or two track mono recordings, 
with a playing time of up to 60 minutes. It is 
not clear from information published so far 
whether this is for both sets of tracks or one 
set-. 

Hardware produced so far includes stereo 
and mono play-record decks for use with 
existing hi-fi systems, portable battery 
operated players and player-recorders, car 
stereo systems, automatic cartridge 
changeover devices, tape duplicators for 
manufacture of pre-recorded tapes, and a 
HIPAC cartridge automatic vending machine. 

The HIPAC concept has obviously already 
attracted solid support from the Japanese 
manufacutrers of tape equipment and no 
doubt others will be studying the system with 
interest. Whether It will be able to unseat the 
firmly entrenched compact cassette and 
cartridge systems, in which Japanese com¬ 
panies have a massive Investment, remains to 
be seen. ® 



Outline drawings of the HIPAC cartridge. 
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STAX 


Acclaimed the world’s finest 
electrostatic headset. 
Designed for high quality 
stereo listening, supplied 
with matching power unit. Hi 
Fi News stated: “They are by 
no means expensive, and are 
probably better than any 
other headset at present 
available, certainly better 
than any we have tried’’. 
Australian Hi-Fi said: “The 
nearest thing to perfection 
that we have experienced in 
speakers or headphones’’. 

TRY STAX FOR YOURSELF AT 
YOUR NEAREST INTERDYN 
AGENT, OR SEND FOR YOUR 
COPY OF THE COMPLETE 
REVIEWS! 

REVIEWS 
AVAILABLE 
FOR ALL 
CELEST/ON 
SPEAKERS: 

m DITTOIM 25 

• DITTON 10 MKIi 

• DITTON 15 

• DITTON 120 

SEND FOR YOUR 
COPY NOW! 

USE COUPON AT 
RIGHT 


INTEFtDYN 


when you buy 




you enjoy the sound 

experience of 47 years 


CELESTION 
DITTON 25 

The latest hi-fi development by 
Celestion! Will produce all musical 
frequencies with utmost realism. Five 
drive units are used to cover the range 
from 20 Hz to 40 kHL 
The design utilises the highly successful 
Auxiliary Bass Radiator to extend the 
low frequency response so that even 
organ pedal notes, etc. are reproduced 
with superb realism. 

The ultra wide bandwidth and smooth 
response ensures truest reproduction of 
all types of orchestral and vocal sounds. 

Technically 

Size: 32" x 14” x 11". 

Overall Frequency response: 20 Hz to 
40 kHz 

Power Handling capacity: 25 watts 
RMS, 50 watts peak. 

Impedance: 4-8 ohms. 

Drive Units: 

12” Auxiliary Bass Radiator 
12” long throw bass speaker 
2 pressure type mid and high 
frequency units 

1 pressure type ultra high frequency 
unit. 


Also available: Ditton 10 Mkll. Ditton 
15, Ditton 120. 




4 

1 Ultra high frequency unit. 

2 Mid-high frequency units. 

3 Bass drive unit 12" diameter. 

4 Auxiliary bass radiator 12" diameter. 


Sfofe Agents: 

VIC: Encel Electronics Pty. Ltd. 

431 Bridge Road, Richmond, Vic. 3121. Tel. 
42 3762. 

N.S.W.: Encel Electronics Pty. Ltd. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563. 

QLD: Stereo Supplies 

100 Turbot Street, Brisbane, Qld., 4000. 
S.A.: Chailenge Recording Co., 

6 Gays Arcade, Adelaide, S.A., 5000. 

TAS: Audio Services, 

72 Wilson Street, Burnie, Tas., 7320. 


So/e Australian Distributors: 
International Dynamics (Agencies) Pty. Ltd. 
P.O. Box 205, Cheltenham, Vie 3192. 

To: International Dynamics (Agencies) Pty. 
Ltd. 

P.O. Box 205, Cheltenham, Vic. 3192. 

Please send alt information on Celestion 
Speakers. 

Name. 

Address. 


8415 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Apollo 16 mission 

The Apollo 16 astronauts are tentatively scheduled to begin the 
first of three scientific expeditions on the moon at about 12.18p.m. 
AEST on March 22, four hours after touching down at the 
Descartes landing site. Astronauts John W. Young, Thomas K. 
Mattingly II, and Charles M. Duke are set for lift off from NASA’s 
Kennedy Space Centre, Florida, at 4.03am AEST, March 18. Ex¬ 
ploration will complement data gathered from earlier Apollo 
missions by sampling from two distinctive lunar formations, by 
emplacement of another scientific experiment station on the lunar 
surface and by conducting a series of experiments from lunar orbit 
and during the flights between earth and moon. 

The Descartes landing site is about 9*S and 15.5*E of the centre 
of the moon as viewed from earth. The spacecraft commander is 
Navy Captain Young, who completed two Gemini and the Apollo 10 
missions prior to this assignment. Command module pilot is Navy 
Lieutenant Commander Mattingly and lunar module pilot is Air 
Force Lieutenant Colonel Duke. Neither Mattingly nor Duke has 
flown in space before. 

Seventh stage TV program 

The seventh stage of television development in Australia in¬ 
volves the establishment of 38 low-power stations at relatively 
remote centres throughout the Commonwealth. (See “Electronics 
Australia’’, July 1969, page 37.) The stations were originally 
planned to be operational by mid-1973, but this plan has had to be 
revised. 

Six of the 38 stations are already in operation, namely Cion- 


Police control system 

Big savings in man hours, greater efficiency in the deployment 
of available resources of men and vehicles, and increased security 
of communication are some of the advantages claimed for an 
electronic system of operational control installed by the Dorset 
and Bournemouth Constabulary, in southern England. 

The system has small push-button units for the use of police on 
patrol duties, which are used to transmit coded signals to the 
headquarters building in the area, and a large illuminated wall 
map of the area on which the signals received from the patrols are 
displayed. The system also stores the information received in a 
memory bank, punches out a tape for later computer analysis, and 
provides a typ^ copy for the control room operator. 

Police car crews can provide information as to their 
whereabouts and the nature of their duty by pressing the ap¬ 
propriate buttons of their transmitter unit. TTie vehicle callsign 
does not have to be set as it is automatically signalled when the 
operator presses a transmit button. When the transmit button has 
been pressed, a warning light shows on the unit which does not go 
out until the transmission is completed (normally about IV 2 
seconds). The unit will send the message as soon as there is a free 
channel. Should the vehicle be in a difficult area for communica¬ 
tions, the unit will not transmit and the warning light stays on so 
that the operator can take appropriate action. 

Information concerning the deployment of personnel and 
vehicles is displayed on the wall map by coloured lights. At 
present, green is used for foot patrols, blue for mobile units, amber 
for ordinary duty, and red for emergency. The shape is also used to 
indicate different factors: for example a circle represents a car 
and a bar indicates a road block or check point. The display can 
also indicate special circumstances, such as men and cars being 
taken from their normal duties to deal with an emergency. 


curry, Hughenden, Julia Creek, Mary Kathleen, and Richmond in 
Queensland, and Norseman in Western Australia. The King Island, 
Tasmania, station is due to commence operations this month. 

The Alice Springs, NT, station is due to be completed in 
December, 1972. It will operate with the use of tape programs 
because of the lack of a broad-band communications link to the 
area. It is expected that all proposed Queensland stations will be 
operational by the end of 1973, the earliest being Goondiwindi, 
scheduled for June, 1973. The two stations planned for South 
Australia are expected to open in 1973: Ceduna in June and 
Woomera in October. A station to be at Mungindi, NSW, is planned 
for December, 1973. The Western Australian stations are to be 
established progressively up to July, 1974, the earliest being 
Carnarvon, planned for June, 1972. A special trunk and television 
relay system must be provided for a station at Esperance, WA, 
which will be the last to open, with a target date of July, 1974. 

Lithium high-energy cells 

High energy primary cells using lithium for one of the elec¬ 
trodes have been developed by Honeywell in the USA and Mat¬ 
sushita in Japan. Both designs have high capacity and long storage 
life. 

Honeywell is marketing in volume quantities a cell, designated 
G2600-B, which is lin (2.54cm) in diameter and 1.4in (3.56cm) long 
with a weight of 26.2G. Nominal voltage is 3.2V compared with all¬ 
mercury batteries of similar size which produce about 1.2V. Tests 
at temperatures from -40PF to-^75 F (-4(fC to-t24®C) showed that the 
cell will last 500 hours at 1mA continuous drain and 20 hours at 
20 mA drain. At over 165^ (74®C), with a current drain of 1mA, the 



An important aspect of the system is its security. Criminals 
and other unauthorised persons frequently tune in to the police 
radio frequencies, but with this system they will have virtually no 
chance of interpreting the coded signals. 

Senior police officers can use the stored information to analyse 
the deployment and operational use of manpower and vehicles 
during certain periods, the frequency and types of various duties, 
the response times by units to calls, and to check disparities be¬ 
tween the workload and the work force. For this analysis, an ICL 
1903A computer belonging to the Dorset county council is used. 
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double 

and 

triple 

ganged 


mmiature 

sealed 

quaiiftcation 

approved 


Type MP (customer) 


Type MP (dealer) 


Plessey Ducon Pty Limited 

Box 2 PO Villawood NSW 2163 
Telephone 72 0133 


Perth 21 4821 
Henderson (NZ) 64 189 


Plessey potentiometers use a Ganged potentiometers with 
hot moulded carbon track track matching to within 1.6 
construction giving extremely db are available for stereo- 
low electrical noise through- phonic equipment, test instru- 
out a long, trouble-free life, ments and other applications. 
Unit life expectancy is in the Plessey have a wide range of 
order of 9,000,000 cycles of DEF Qualification Approved 
rotation with a resistance and commercial type controls 
change of no greater than including miniatures and 
1%. standards, printed circuit and 

The track consists of a edge-driven, also miniature 
phenolic moulding loaded pre-sets and fully sealed units 
with carefully controlled pro- designed to meet the most 
portions of conducting car- stringent specifications, 
bon filler providing superior For further information please 
power dissipation and tern- contact Professional Com- 
perature coefficient charac- ponents Department, Plessey 
teristics compared to carbon Ducon Pty. Ltd., Box 2 P.O., 
film types. Villawood, N.S.W., 2163. 


Carbon 

Controls 


AD36 











cell lasted 400 hours. Storage of more than 10 years is made 
possible by isolating the electrolyte in a glass ampoule. An ex¬ 
ternal cap drives a pin to shatter the ampoule when the cell is to be 
activated. 

Matsushita has developed four prototype models which it plans 
to market in Japan this year. Working voltage is 2 . 6 V per cell and 
energy density is 4 to 5 times (in some cases 10 times) hi^er than 
conventional cells. Basic patents have been taken out in many 
countries covering the design which uses polycarbonmonofluoride 
(CF) for the positive electrode, lithium (Li) for the negative 
electrode, and an organic electrolyte. 

Satellite broadcasting 

A direct satellite-to-receiver telecast is scheduled to occur in 
mid-1973 in the Rocky Mountains area of the USA. Educational 
television programs will be transmitted to 500 community 
receivers in schools, public broadcast stations, cable systems, and 
other locations. The Federation of Rocky Mountains States, which 
is co-ordinating the experiment, notes that there is nothing to 
prevent any individual from acquiring a parabolic aerial and 
converter to pick up the direct broadcasts. After a year's use over 
the Rockies, the satellite is scheduled to be moved into stationary 
orbit over India for direct broadcasting of educational material to 
community TV sets there. 

Researchers at Stanford University, California, USA, have 
developed a simple S-hand earth station for receiving satellite TV 
pictures that they claim will sell for about $170 including a 7ft 
( 2 . 1 M) aerial dish, in 1000-unit quantities. The device, developed 
with the help of a $60,000 grant from NASA, is a fixed-tuned single 
channel set with a few adjustments, designed for mass production. 
Signals at 2.62GHz from the dish are fed to a Schottky barrier 
mixer diode which also receives a 2.5GHz oscillator signal. The 
output is fed through IF amplifier, discriminator and remodulator 
stages to produce a si^al in the 50 to 88 MHz range that can feed a 
conventional TV receiver. 


Revolutionary clock 



The desk clock in the photograph was built at a cost of about 
$25,000 by Motorola Semiconductor Products Division, USA, to 
demonstrate what can be done with semiconductors and what 
could happen with clocks and watches in the future. It is expected 
that two small cells can drive the clock for about one year before 
needing replacement. 

The clock has three departures from conventional design. ( 1 ) 
There are no moving hands. Instead, there are 72 light-emitting 
diodes arranged in two circles. The outer circle contains 60 diodes 
for the seconds and minutes. Each second or minute is marked by 
an apparently moving red light as power is switched sequentially 
to appropriate diodes. The inner circle of 12 diodes marks the hours 
in the same way. Only three diodes are tuned on at any one time, 
with only a small drain on the battery. 

( 2 ) There is no mechanical movement. Instead, ICs provide 
the signals to turn on the appropriate diodes to indicate seconds, 
minutes and hours. 

(3) A quartz crystal is used as a timing device instead of a 
circular balance staff or a tuning fork. 


Function generator 

For certain measuring and control purposes special voltage 
waveforms are sometimes required. Standard waveforms — such 
as sinusoidal, sawtooth or square wave — can be generated by 
purely electrical means. For generation of an arbitrarily chosen 
voltage pattern, however, recourse is usually made to mechanical 
devices, such as a disc cam. ITie major drawback of such systems 
is that very abrupt voltage changes can be produced only with 
difficulty, if at all. 

Philips Research Laboratory in Hamburg, West Germany, has 
designed an electromechanical voltage function generator which, 
in principle, can produce any function desired with none of the 
drawbacks of mechanical generators. It uses the fact that 
magnetic flux can be displaced by a copper plate. The plate is a 
shape dependent on the function desired: the circumference being 
in exact correspondence with the voltage pattern. 



A copper plate, 0.22mm thick, rotates in the air gap between 
two ferrite plates serving as cores of two coupled magnetic coils. 
An alternating voltage (eg 200 KHz) is applied to one coil which 
induces a proportional alternating voltage in the other. With no foil 
in the gap, the coupling is maximum, whilst the signal from the 
secondary is practically nil if it is completely screened from the 
primary by the plate. The output voltage is then selectively ampli¬ 
fied, rectified, and the input frequency filtered out. With a 
uniformly rotating disc the resultant voltage, as a function of angle 
of rotation and hence of time, displays a pattern which derives 
directly from the shape of the circumference of the disc. 

New data service 

(Control Data Australia Pty Ltd has introduced a new data 
service, Cyberpak, which enables users to purchase fractional 
portions of computer systems and support services. The CSIRO 
has signed a two-year (5yberpak agreement and will make use of 
remote terminals to gain access to the 6600 computer in the North 
Sydney data centre of the company. 

CJyberpak allows customers to acquire either 1 / 40,1 / 16, Vs, V 4 , 
Vi or a complete 6600 computer with full support services and a 
wide range of proprietary software applications packages, in¬ 
cluding programs for commercial applications, large-scale linear 
programming, engineering and electrical analysis. The customer 
is guaranteed the number of hours indicated by the fraction he 
acquires. In addition, he can prescribe the priority level he 
requires. By specifying one of five possible priority levels for each 
job, the customer can optimise his usage of the machine fraction 
for which he has contracted. (Control Data Australia Pty Ltd, 221 
Miller Street, North Sydney, NSW 2060). 

Israeli communications 

A ground station for satellite communications costing about 
$11.4-million, is under construction in the Ayalon Valley, Israel. 
Due for completion in time for this year's Munich Olympic Games, 
the station will initially add 400 channels for international 
telephone, telex, radio and television broadcasts. Later this will be 
increased to 800 channels. The station will be linked to a COMSAT 
international communications satellite orbiting at 34km. 
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Like bein^ proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 




SATO t>ARTS CO., LTD. 


HEAD OKKtt mSU, SHIBUYA~KU, TOKYO, JAPAN TtU (442) 8506^2 
BANK ACCOUNTt ANTSUBISHt BANK 


AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street Perth. 443 Concord Rd., Rhodes, N.S.W. 

116 Clarence Street, Sydney. 153 Sturt Street South Melbourne. 

81-97 Flinders Street Adelaide. Cnr. Ingham Rd. 8t Echlin St, Townsville. 

50-54 Lt. Edward Street, Brisbane. Homecrafts, Tas P/Ltd. 199 Collins St., Hobart. 


A vast range of SATO Parts 

For manufacturers 


For TV 


• For radio 

• For instruments 

• For amplifiers 

• For kitset builders 

• For sound equipment 

• For industry 

• For stereo equipment 

• For educational purposes 

• For electronics 

• For tape recorders 
Distributed by 
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Acoustic science course 

llie Faculty of Architecture. University 
of NSW, is to conduct a Master of Science 
Acoustics course. The course is a part-time 
one extending over two years. It provides 
for post-graduate study in several im¬ 
portant topics in acoustics, such as noise 
control in buildings; community noise 
control; auditorium design; machine, 
ventil3tion and airconditioning noise 
control; and acoustical systems and 
structures. 

Candidates for admission will be con¬ 
sidered individually, but in general certain 
qualifying subjects should be completed 
before entry to the course. Only the quali¬ 
fying year will be available in 1972. 
Prospective candidates should note that the 
first session commences on March 6. 

Further inquiries should be made to Mr. 
L. Durant. Faculty of Architecture, 
University of NSW, PO Box 1, Kensington, 
NSW 2033; phone Sydney 663 0351, ext 2300. 
Applications for admission to the course 
should be lodged immediately with the 
Registrar, University of NSW. Students who 
require accommodation on the campus 
should contact the preferred college c o 
the University of NSW. 

Portable drug infuser 

People who need continuous infusions of 
medicinal drugs into their bodies tor long 
periods of time normally have to spend a 
great deal of time confined to bed. A recent 
BBC program described a new device on 
trial at a London hospital that could enable 
patients to carry on a normal life. 

The device, called a Chemofuser, is very 
small, only 4in (10cm) in diameter and Pain 
(3.8cm) deep. The patient can wear it 
strapped to his body while he carries on his 
normal life. Hie infuser consists of a pump 
and a reservoir containing the drug to be 
administered. A tube leading from the 
reservoir ends in a catheter which is in¬ 
serted surgically into the affected area of 
the patienrs body where it can remain, held 
in place by adhesive tape, for several 
months. The pump is powered by two tiny 
mercury cells which last for more than a 
month. Hie reservoir can be refilled in less 
than a minute. An overdose is prevented by 
the device stopping altogether if the 
normal feed rate is exceed^. 

Systems analysis courses 

The Institute Division of Control Data 
Australia has introduced courses in systems 
analysis into the program of its computer 
training centre in North Sydney. Three new 
courses are: systems analysis and design; 
business orientation ; and systems analysis 
fundamentals. 

Designed primarily to give programmers 
a basic understanding of systems analysis 
and design, the fundamental course lasts 75 
hours over three weeks. The first course 
began on January 17. The first business 
orientation course, lasting 70 hours over two 
weeks, begins on February 22. The aim of 
this short course is to provide potential 
systems analysts with an appreciation of 
business procedures and of the typical 
functions of business. 

The systems analysis and design course is 
designed to prepare students for work in 
this sector of the computing industry. The 
syllabus is based on a course designed by 
the National (imputing Centre, UK, in 


conjunction with computer manufacturers, 
users and consultants. The course, to be 
given four times this year, lasts 210 hours 
over six weeks. The first course begins on 
March 6. 


Miniature filters 



A compact 5th order filter which produces 
a spike-free output pulse for pulse shaping 
applications, has been developed by Mat- 
they Printed Products Ltd, UK. Severe pre¬ 
shoot and over-shoot are reduced to give a 
smooth standard pulse shape which ap¬ 
proximates to a Gaussian distribution. The 
filters, encapsulated in modules measuring 
20 X 22 X 10mm, are available with various 
cut off frequencies and characteristic 
impedances. Attenuation is typically 6dB at 
1.5 times the half-power frequency, and 
20 dB at three times that frequency. 
(Matthey Garrett Pty Ltd, PO Box 165, 
Kogarah, NSW 2217.) 

Philips’ course 

Young Australian engineers are invited 
again this year to apply for a special post¬ 
graduate study course in the Netherlands. 
The course is part of a scheme sponsored by 
the international electronics group, NV 
Philips Gloeilampenfabrieken. Two places 
are reserved each year for Australians if 
suitable applicants apply. Successful ap¬ 
plicants will receive free travel to and from 
the Netherlands, free accommodation at 
Philips' International Institute of 
Technological Studies, and monthly general 
expense allowances. Hiey will also receive 
extra allowances for books and the vacation 
period, free insurance and medical treat¬ 
ment. 

Full details and application forms for the 
course are available from Mr H. J. Brown, 
Technical Director, Philips Industries 
Holdings Ltd, GPO Box 2703, Sydney, 2001. 
All applications must reach Mr. Brown by 
May 1, 1972. 

Fairchild houses Indians 

In 1965 Fairchild Camera and Instrument 
Corporation established an electronic 
assembly plant at Shiprock, New Mexico, 
USA. Shiprock is in the north-east corner of 
the 25,000-square mile Navajo reservation. 
The plant now employs over 800 Indians, 
most of whom live in hogans, the traditional 
round dwelling of the Nava^s. 

A $5-million project, initiated by Fair- 
child, is due to be completed this year. It 
will house 1500 Indians at Shiprock. The 
company . .recognised that, though we 
had some significant impact on the area, we 
also created some problems,” said Paul W. 
Driscoll, manager of the Shiprock plant. 
The response could not be simply the 
building of company housing: Fairchild felt 
that improved housing should be available 
to all Indians, not just to its employees. 


Since its inception, Fairchild’s President C. 
Lester Hogan has taken a direct interest in 
the scheme. Inevitably, the new houses are 
known as ”Hogan’s hogans”. 

To handle the project the Shiprock 
Nonprofit Housing and Community 
Development Corporation was established. 
This is a six-man organisation and includes 
two Navajos. The project houses were 
designed for Navajo needs. The Indians 
insisted on air conditioning, but since they 
were used to dirt floors, they said carpeting 
in bedrooms was unnecessary. As many 
Indian families live crowded together in a 
single-room dwelling, they accepted a 
compact kitchen and living area. 

There have been many problems, 
financial and otherwise, along the way. 
Some Navajos dislike the rectangular 
houses with nearly flat roofs because they 
look like the ancient dwellings of their 
traditional antagonists, the Hopis. Others 
are confused and angered by a sliding scale 
of rents, as nearly 40% of them now live in 
hogans and shacks and pay no rent at all. 
Another problem is that, despite Fairchild’s 
efforts to keep its name off the project, 
many Indians think it is for Fairchild 
employees only. But Shiprock Housing, 
which is trying to clear up misun¬ 
derstandings by newsletter and radio 
broadcasts in the Navajo language, sees no 
difficulty in filling the project as Indians are 
used to compromise. 

Wanted: old radios 

The Science Museum of Victoria would 
like to increase its collection of early radios, 
etc, and requests anyone who may have 
suitable material to contact it. There are 
still equipments and components around to 
record the history of communications in 
Australia, but much of this may be 
discarded by owners who are not aware of 
the possible historical value. 

The museum already has several early 
radios in its collection, including a two- 
valve Crossley which was recently 
acquired. After the valves and an audio 
transformer were replaced, it needed only 
to be connected to suitable voltages to work 
wonderfully. With a photographic 
enlargement of an advertisement from a 
1925 journal as a background, it will make 
an interesting and relevant exhibit. (D. 
Turner, Physicist-Electronics, Science 
Museum of Victoria, 304-328 Swanston 
Street, Melbourne, 3000.). 

Polar caps on sun 

Like the Earth and Mars, it now appears 
that the sun has polar caps. The discovery 
was made by a new solar observatory 
recently placed in earth orbit by NASA. The 
solar caps do not appear in conventional 
photographs as round white formations like 
those of Earth and Mars, but they do show 
up in electronic measurements made into 
pictures as black areas on the north and 
south poles of the sun. 

The normal temperature of the corona, 
except for the polar areas and a few hot 
spots around active regions, is about two 
million degrees K (3.6 million degrees F). 
However, the polar caps have temperatures 
of only about one million degrees K. The hot 
spots, storm centres or active regions often 
associated with giant solar flares, register 
three to four million degrees K. Flares 
themselves are several times hotter again, 
at least ten million degrees K. ^ 
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A VALVE TYPE PA SYSTEM 

New job for an old mono hi-Ti amplifier 


With a certain amount of modification, old mono power amplifiers can be 
adapted for public address use in clubs and churches. The sort of thing that 
can be done along these lines is illustrated by the transformation of a 17- 
watt Playmaster basic power amplifier, which now serves as a 4-channel 
P.A. system readily adaptable for stereo music. 

by NEVILLE WILLIAMS 


Prior to the “take-over” by stereo and by 
single-unit amplifiers, a great many 
domestic hi-fi installations were built 
around a basic power amplifier and a 
separate control unit which provided the 
control functions and preamplification for 
the input signals. 

Designed around valves, the basic power 
amplifiers commonly had an RMS power 
rating of between 10 and 30 watts, a wide, 
smooth frequency response and com- 
mendably low distortion at all levels up to 
the onset of overload. Yet such equipment 


was doomed to be discarded, not so much 
because of inadequate performance, but 
because there was little incentive to 
duplicate it to obtain a stereo facility. It was 
simply replaced. 

So much of it has been tucked away in 
dusty corners for years — of no immediate 
use but too good to throw awayf 

In its original form, a mono hi-fi system is 
usually not directly applicable to a public 
address situation. A few systems had provi¬ 
sion for microphone input; most did not. 
Most assumed the use of a mono magnetic 


pickup, whereas the most likely type for a 
P.A. situation nowadays is a stereo crystal 
or ceramic type. Most control units used a 
switch to select the various inputs whereds 
a P.A. system really needs mixing facilities 
with at least two microphone channels and 
two pickup channels. 

These problems could be overcome by 
building a separate mixer / preamplifier 
unit and feeding it through one channel of 
the existing control unit. Or, alternatively, 
the control unit could possibly be rebuilt, 
eliminating the compensation and tone 
control facilities and substituting 
microphone preamplifiers and mixing. 

Unfortunately, the result would be a 
three-unit or a two-unit system which can 
look clumsy in a public address situation 
and there is a good deal to be said in favour 
of trying to concentrate all the circuitry on 
to a sin^e chassis. If it can be provided with 
a suitable cover or cabinet and dressed up^ 
with a couple of chrome handles, so muen 
the better. 

If the power amplifier has been ac¬ 
commodated on a generously proportioned 
chassis, it may be possible to clear enou^ 
room to accommodate the additional cir¬ 
cuitry. It will be necessary to find roorti 
along one edge for two microphone 
preamplifier stages, the necessary 
microphone and pickup input connectors, 
four volume control potentiometers and the 
mixing network. All this should be kept as 
remote as possible from power or output 
circuit wiring to minimise hum injection 
and possible instability. 

If the chassis dimensions and layout will 
not permit this to be done, it may be 
possible to accommodate the additional 
facilities on a panel stood out from one lip df 
the chassis, the whole being enclosed in a 
suitably ventilated cabinet. 

Yet again, you may consider it worth¬ 
while to rebuild the amplifier on another 
chassis more suitable for the purpose. This, 
in fact, is what we did with the unit pictured. 
It was stripped and rebuilt on to an oddmertt 
P.A. type chassis which we picked up from 
a supplier. We used what holes we could, 
drilled more where they were necessary 
and left the rest vacant. The “works” were 
hidden, anyway, under a perforated steel 
cover, which is not shown in the above- 
chassis photograph. 

Here a few words of advice: If you are 
planning to strip or extensively modify an 
existing amplifier, extract and record as 
much information bom it as you can before 
you begin work. 

Connect it to a loudspeaker, short the 
input circuit to chassis and prepare to 
switch it on. If it has lain unused for years, 
the electrolytic capacitors may need some 
re-forming. This can be done most safely by 
wiring 100 ohms or more of resistance (at 
several watts rating) in series with the lead 
to the power transformer centre-tap or 



A front view of the amplifier, rebuilt on to an oddment P.A. style chassis but 
with the perforated steel top cover removed. The Mic and PU input con¬ 
nectors are at the left-hand end, loudspeaker connections at the rear. The 
front plate was made from '*ScotchcaV\ 
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between the rectifier and the DC load cir¬ 
cuit. Such a resistor will limit the current 
and ease the strain all round while the 
electrolytics are re-forming. 

In due course, the resistor can be 
removed, the amplifier restored to normal 
operation and voltages recorded. 

If a circuit is available, the voltages can 
be recorded directly on it. If no circuit is 
available, draw one up from the chassis, 
recording all values, pin connections, etc. 

In particular, make sure that you record 
the exact connections and colour coding of 
the power and output transformers, iden¬ 
tifying specific output valves, from what 
side of the phase-changer they are fed and 
details of the negative feedback network. 

Remember that, for dated components, 
there may no longer be any ready reference 
to colour codes, voltages, loads, etc. 

Take care also with the insulation on the 
transformer leads, which can easily be 
damaged by too much flexing, abrasion, or 
heat. Old paper capacitors should be 
replaced, as a matter of course, with plastic 
types of adequate voltage rating. Replace 
old low-voltage electrolytic bypass capaci¬ 
tors and check resistors to make sure that 
they have not drifted away from their 
marked value. High voltage filter 
capacitors are fairly expensive and can 
obviously be retained, provided they are 
still doing their job. 

Now, a few words about circuit configura¬ 
tions. 

Basic power amplifiers seemed pre¬ 
dominantly to follow one of two basic circuit 
configurations: (1) Pentode voltage ampli¬ 
fier; triode phase-splitter with equal plate 
and cathode loads; push-pull output pen¬ 
todes or tetrodes sometimes connected in 
ultra-linear; negative feedback from voice 
coil winding to the preamplifier cathode. (2) 
As above but with a double-triode phase- 
changer in a *1ong tailed pair'* circuit and 
sometimes, a triode in the preamplifier 
position. 

The logical course is to install a passive 
mixing circuit ahead of the input grid to 
accept the input from two pickups and two 
microphone preamplifiers. Here a difficulty 
is likely to arise. 

With configuration (1) the overall gain 
was usually such that the basic amplifier 
required an input signal of about 0.25V RMS 
to achieve full output. A passive mixing 
circuit typically involves a loss of about 4:1, 
so that about l.OV RMS input would be 
needed for full output. This order of sen¬ 
sitivity could suffice provided crystal 
cartridges are used and provided the micro¬ 
phone preamplifier stages are pentodes or 
very high gain triodes. 

With ceramic cartridges and lower gain 
preamplifier stages, sensitivity may not be- 
sufficient for all purposes. In some cases, 
this could be offset by increasing the value 
of the feedback resistor, thereby reducing 
the amount of negative feedback. It may 
well be possible by such means to achieve 
the desired increase in gain without 
lowering the quality below P.A. require¬ 
ments. Particularly should this be possible 
with amplifiers using the ultralinear con¬ 
nection for the output stage. 

A still further possibility is to increase the 
value of the pentode plate load resistor, 
which was often held to a modest 0.1 
megohm. If this is raised to 0.22meg and the 
screen resistor raised to 1.5 meg, the 
negative feedback resistor can be doubled 
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• AWA—Australia’s Own Electronics Organisation. • TOA Electric Co. Ltd.—Public Address Equipment, 


Why not have the world’s finest? 



The world's finest public address systems and equipment . . . Australia's leading electronics 
organisation ... AWA and TOA combine to bring a new high standard of equipment and 
service to Australia! TOA delivers high efficiency, long life and a sound that stretches 
carrying power and reliability to greater ranges in the most difficult conditions. TOA, 
Japan's top manufacturer of P.A. equipment, is now distributed in Australia and New 
Guinea by AWA, the Australian company deeply involved with satellite tracking. Project 
Apollo and satellite communication. 

Distributed through the Consumer Products Division of AWA SYONEY—Phone 797 5757 

MELBOURNE—Phone 560 4533 
ADELAIDE—Phone 72 2366 
PERTH—Phone 28 6400 
BRISBANE—Phone 41 1631 
HOBART—Phone 34 3836 
LAUNCESTON—Phone 31 5466 


A1665.FP 
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An underneath view of the amplifier with the input and mixing components 
grouped close against the front edge of the chassis. Special precautions were 
taken with single-point earthing, as indicated in the text. 



A shield, made up from a strip of tin-plate encloses the mixing circuitry in the 
finished amplifier. 


to give about twice the original gain with 
very little change in other aspects of am¬ 
plifier performance. 

In amplifiers using the 'long tailed pair’* 
type of phase inverter, the overall gain was 
usually higher and, no less important, more 
readily manipulate. 

The accompanying circuit should be a 
good guide as to what is practical along 
these lines. It is broadly similar to that of 
the original Playmaster unit, as far as the 
basic amplifier is concerned. However, the 
EF86 has been rewired as a pentode am¬ 
plifier and the feedback components modi¬ 
fied to give ad^uate degeneration without 
making excessive inroads on the gain. 

With the circuit as shown, measured 
steady-tone power output was 22W for an 
RMS input of 220mV to either pickup 
channel. In a practical situation, this was 
ample for use with ordinary recordings and 
with ceramic cartridges with average 
output. It may have been possible to coax 
the gain somewhat higher by raising the 
plate load of the EF86 valve but it was 
deemed to be neither necessary nor wise. 
Excessive gain after the volume controls 
can accentuate problems with hiss, hum 
pickup from the mixer wiring, and contact 
noise from the controls. 

The mixing circuit is, at the one time, 
usual and unusual. 

It is conventional in the sense that it picks 
up the wanted signals from the moving arm 
of a number of volume controls and feeds 
them to a common input grid through series 
isolating resistors — in this case 1 megohm. 
The level from any desired input can be 
varied without effect on the other channels, 
so that adequate mixing is available. 

The unusual feature for what is ostensibly 
a mono system is that the two outputs from 
stereo pickup cartridges are initially kept 
apart and fed to the separate elements of a 
tandem potentiometer. 

One channel from each pickup and one 
microphone channel are then mixed and fed 
to a DIN socket on the side of the amplifier. 
For normal mono operation a plug is in¬ 
serted into the socket which bridges all 
outputs and feeds them to the grid of the 
EF86 pentode. The amplifier therefore 
functions as a 4-channel system, 
reproducing speech and music in mono but 
with the ability to play stereo records safely 
hecause of the stereo cartridges. 

There is the advantage, however, that at 
any time in the future the shorting plug can 
be withdrawn and another plug inserted to 
divert one set of channels to a separate 
mono amplifier. Assuming the use of a 
suitable loudspeaker system, this can 
provide normal stereo music reproduction 
for the auditorium while the microphones 
operate in mono mode. However the mixer 
could readily be wired so that the right-hand 
microphone would feed the ri^t hand 
loudspeaker, and the left-hand microphone 
the left-hand loudspeaker. 

To facilitate occasional use of a sup¬ 
plementary amplifier, the existing am¬ 
plifier was fitted with two polarised loud- 
speakdr sockets wired in parallel across the 
existing 15-ohm secondary winding. For 
normal operation, it feeds a 15-ohm loud¬ 
speaker system in each front corner of the 
auditorium; for a valve amplifier, the 
nominal mismatch is of little concern. For 
stereo, one loudspeaker can simply be 
disconnected and plugged into the supple¬ 
mentary amplifier. 


For the system to work properly certain 
precautions need to be taken. Check the 
loudspeaker systems with a 1.5V torch cell 
and mark the polarity which causes the 
cones to move forward. In modern loud¬ 
speakers the "positive” lug is normally 
marked with a coloured washer or a paint 
spot but older loudspeakers are seldom 
marked. 

Wiring to the amplifier should be run in 
color-coded leads and connected to 
polarised plugs, so that the loudspeakers 
will automatically operate in phase, when 
connected to the one amplifier. 

Phase is no less important when a supple¬ 
mentary amplifier is used. The ideal 
situation would be to have a supplementary 
amplifier identical to the first, correct 
phase being ensured by symmetrical 
connections. 

If the amplifiers are dissimilar, a simple 
method of checking is to connect their 
"earthy” output terminals to a common 
loudspeaker and connect their "active” 
outputs to the other lug of the loudspeaker 
through, say, 15-ohm resistors. If the am¬ 
plifier signals tend to add, they are in 
phase; if they tend to cancel, they are out of 
phase. The amplifiers can be wired ac¬ 
cordingly to the main loudspeakers. Even if 
the connections to the supplementary 


amplifier have to be reversed, there need be 
no shorting of one system by the other, 
provided the wiring to the loudspeakers is 
independent. 

The gain of the supplementary amplifier 
must also be adequate. If it has been made 
exactly equal to that of the main amplifier, 
stereo balance will be automatic. In 
practice it might help if it had higher gain 
and its own volume control, allowing the 
latter to be used to set balance. 

So much for the stereo facility. 

There is one other point of note about the 
mixing circuit. In the prototype amplifier 
and in the circuit we show twin pots for the 
microphone volume functions. It so hap¬ 
pened that we had twin pots available and 
their use offered a slight margin against 
contact noise. However, single 500K or 250K 
pots could be used at the output of each 
microphone preamplifier, with the 
respective Imeg mixing resistors taken to 
the common sliding contact. 

For the microphone preamplifier stages, 
we used a 12AX7 twin triode, which gave 
ample gain per channel for ordinary 
dynamic microphones. 

As will be normal for P.A. installations, 
these were installed in a balanced low- 
impedance configuration with step*<up 
transformers adjacent to the amplifier. 
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Two new instruments from 



which offer 

-to-the-minute performance and 
latest ‘state of the art’ technology 

Down -to-earth prices 




DMM2 digital m/meter 


OUTSTANDING FEATURES • 17 ranges for 

measurement of AC or DC voltage, current 
and resistance • Maximum stability 
• LSI reliability 


The ADVANCE OS1000 is a portable, dual trace 
oscilloscope, combining small size and light weight 
with a specification providing the ability to make precise 
waveform measurements. Wide time base ranges and 
comprehensive trigger control combined with broad 
bandwidth and calibrated deflection factor make this 


0S1000 oscilloscope 

OUTSTANDING FEATURES • DC to 15 MHz 

bandwidth • 5mV/cm dual trace 


• Signal delay • Comprehensive trigger 
facilities, Incl. TV sync. • Bright line 
auto free-run • Switched X-Y operation 


The DMM2 Digital Multimeter provides in 17 ranges 
a clear digital reading of AC or DC voltage, AC and 
DC current and resistance. Push button selection 
of functions and ranges. The display has a max. 
reading of 1999 with automatically positioned decimal 
point. Overrange and reverse polarity indications 
are provided. The DMM2 weighs only 3y2 lb and 
can be operated from AC supply, external 12V DC, 
or an optional rechargeable battery pack. Design 
ensures maximum stability for ail measurements, 
ease of operation allowing use by non-technical 
operators and high reliability with all counting and 
storage functions performed by an LSI package 
(Large Scale Integrated Circuit). Full specifications 
available on request. 


instrument suitable for many general purpose and 
laboratory and TV applications. Use of solid state 
circuitry throughout makes the OS1000 particularly 
suitable for servicing or laboratory use. 

Full specifications available on request. 


Distributed by: 

JACOBV# 

MITCHELL 

SYDNEY 630 7400 BRISBANE 44 4674 
MELBOURNE 30 2491 PERTH 28 5725 
ADELAIDE 93 6117 LAUNCESTON 2 5322 

JM/57/70 
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This kind of system was explained in some 
detail in our July 1971 issue. 

While the layout of the amplifier pictured 
is quite satisfactory, it is not intended to be 
copied slavishly, nor is there any intention 
to issue the chassis as a standard blueprint. 
As explained earlier, the chassis was one we 
picked up as an oddment from a supplier 
and the exact layout thereafter was dictated 
by the holes and spaces and by the com¬ 
ponents we needed to transfer into them 
from the original basic am/jlifier. 

Logically enough, however, the power 
transformer (a now obsolete Bramco unit) 
occupied a rear corner of the chassis, with 
^e rectifier and a dual 100 H-lOO uF filter 
capacitor close by. All this is as far as 
possible from the input connectors and the 
microphone preamplifier stage. 

The output transformer (Ferguson) is at 
the other rear corner and we took the 
precaution of mounting it (and the power 
transformer) with their respective cores at 
right-angles to minimise the risk of direct 
hum pickup. The other components on top of 
the chassis are fairly obvious. In the front 
left is the 12AX7 dual microphone pre¬ 
amplifier; to the right is the EF86 pentode 
with the 12AU7 phase inverter to the right 
again. 

Beneath the chassis and underneath the 
power transformer is the main filter 
choke and the 50uF first filter capacitor. 
Some pains were taken to keep these 
components and the wiring to them as far as 
possible from the input wiring on the front 
lip of the chassis. 

Similar precautions were taken —- in fact, 
must be taken — with the wiring around the 
output stage. The relatively inert supply 
wiring, decoupling resistors, etc. were 
terminated on tagstrips running just behind 
the input stages, the various load resistors 
etc. bridging forward to the sockets. 

The output connectors were mounted on 
the rear of the chassis. In addition to those 
shown in the circuit, the chassis was ac¬ 
tually fitted with a normal telephone type 
output jack and three spring terminals, one 
connecting to earth, one to the 15-ohm 
circuit and one to the junction of the series- 
connected output windings, giving a 
nominal load requirement of 3.7 ohms. The 
extra output provisions were made to allow 
the amplifier to meet other needs, as for 
example, providing a source signal for tape 
recorders. 

Probably the most critical aspect of the 
construction is the arrangement of the input 
circuitry. Firstly, single point earthing of 
the microphone input system. 

In an effort to meet possible hum troubles 
more than half-way, the microphone input 
connectors were mounted on a scrap of 
bakelite and passed through clearance 
holes in the metal chassis. The mounting 
screws for the bakelite were spaced far 
enough away so that the cable attachment 
ferrule would not touch them and create its 
own local earth. Short lengths of shielded 
wire were then run to the 12AX7 valve 
socket, the sheathing being used to ground 
the microphone connectors to one of the 
valve socket mounting bolts. All input 
wiring and components were then returned 
to this point, as indicated on the circuit 
diagram. 

Turning to the mixing circuits, the 
potentiometer elements should preferably 
not be earthed to the adjacent metalwork or 
to their own cases. Use short lengths of 


insulated and shielded cable to provide the 
necessary active links to input connectors 
and preamplifier outputs; use the braiding 
to earth them back only to the area adjacent 
to the preamplifier and input earths. The 
mixing resistors can be swung directly 
between the potentiometers, tucked well 
within the spaces between them. 

You will find it absolutely essential to 
shield around this high imp^ance mixing 
circuit, as a precaution against both hum 
and instability. For the prototype, we folded 
up an angle of thin metal cut from a 
preserved fruit tin. It was soldered to two 
lugs near the botton lip of the chassis and 
spotted to one of the potentiometer covers, 
to hold it firm. It can be removed quite 
easily for access but it proved completely 
effective, with no trace of instability and no 
significant hum injection with the controls 
in any likely position. 

So there it is: A highly practical P.A. 
system derived mainly from an old mono 
amplifier and a few extra parts. And it has 
the unusual advantage that its effective 
power can be readily doubled and a stereo 
facility added by plugging in a second mono 
amplifier. ® 


WRONG SONY PRICES 

In the Sony advertisement for tape decks 
on page 90 of the January 1972 issue of 
"Electronics Australia", some incorrect 
prices were shown. The price for the 
TC122 should be about $144.00, and for 
the TC127 about $199.00. 



# Complete alignment 

ii> Frequency response tests 

* Matching recorder to tape 
Deal direct with technicians 

Specialised equipment for the 
servicing of 

Revox 

Ferrograph Tandberg 

Sony Akai 

(TRADE INQUIRIES WELCOME) 


HI-FIDELITY AUDIO 

REPAIR SPECIALISTS 
TAPE RECORDERS 
STEREO EQUIPMENT 


HI-FIDELITY AUDIO 
TECHNICAL SERVICES 

18 LOFTUS STREET, 
SYDNEY, {Nr. Circular Quay) 

27 2681 

ALL WORK GUARANTEED 90 DAYS 





9R'59DS 


SUGGESTED RETAIL PRICE FOR/FOA SYDNEY $191.00 

4 BANDS COVERING 540 Kcs. TO 30 
Mcs. 

> TWO MECHANICAL FILTERS ENSURE 
MAXIMUM SELECTIVITY. 

* PRODUCT DETECTOR FOR S.S.B. RE¬ 
CEPTION. 

* AUTOMATIC NOISE LIMITER. 

* LARGE TUNING AND BANDSPREAD 
DIALS FOR ACCURATE TUNING. 

> CALIBRATED ELECTRICAL BANDSPREAD. 

* "S" METER AND B.F.O. 

* 2 MICROVOLTS SENSITIVITY FOR 10 
dB S/N RATIO. 


(A unit of Jacoby Mitchell Holdings Ltd) 

376 EASTERN VALLEY WAY, ROSEVILLE,2069. 
Cables and Telegraphic Address: ‘WESTELEC.’ 
Sydney. Phone 40 1212 
Please forward free illustrated literature 

and specifications on Trio equipment. 


Name.. 

Address 
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The Tucker Tin Mark 2* 

An SSB Transmitter of simple design Part 1 


The relative complexity of circuitry required to generate a single-sideband 
or "SSB” signal has led many radio amateurs to dismiss the idea of ever 
constructing their own SSB transmitter. We think it likely that this new 
design will cause quite a few to reconsider and "have a go”, as the author 
has succeeded in making it delightfully simple and straightforward. 

by FRED JOHNSON, ZL2AMJ 

Head, Department of Electronic Engineering 
Central Institute of Technology, Petone, New Zealand 


Exactly ten years ago, in *‘Break-In” 
August 1961, the ‘‘Tucker Tin” two-tube SSB 
transmitter appeared. It was an attempt to 
provide an SSB transmitter for minimum 
cost, and served as an introductory project 
for many beginners. Many of these rigs 
were constructed, and it surprises me to 
still receive the occasional letter from 
constructors seeking additional details. 
This has prompted a new look at the original 
unit and to consider what could be done 
towards updating it. 

Much has happened in the intervening ten 
years. Printed wiring boards now ease the 
construction task for even one-off jobs, and 
transistors show such advantages that it 
seems inevitable that transistors and 
printed boards should be used together in a 
new model. 

Several underlying features have been 
considered while evolving this new model: 

1 . Performance should be up to the best of 
80 metre SSB standards (ie, the ‘‘carbon 
microphone” approach of the original 
Tucker-Tin should not be repeated). 

2. The total cost should be kept to a 
minimum, consistent with performance. 

3. The component types used should be 
readily available. 

4. Circuit complexity should be avoided 
wherever possible. 

5. The construction techniques used should 
be readily repeatable with simple tools and 
hence avoid the necessity to provide any 
special “kit”. The metalwork involved 
should be minimal. 

6 . Alignment and setting-up should be as 
foolproof as possible. 

7. The construction and alignment 
description should be complete so that 
inexperienced constructors can assemble a 
replica with a high degree of certainty that 
its performance will ^ satisfactory. 

8 . Circuit descriptions and explanations 
should be complete so that constructors can 
“learn the technical language” surrounding 
ail the circuits and devices used, while the 
rig is undergoing construction. 

This article and those which follow at¬ 
tempt to describe the rig in detail to assist 
the constructor. So the length of the articles. 


and the various digressions into 
technicalities must not be taken as an in¬ 
dication that construction of this rig is 
difficult or that it should not be undertaken 
by the newcomer to ham radio. The rig is a 
simple one—almost as simple as it is 
possible to make it. Some sections could be 
further simplified but at the possible ex¬ 
pense of performance. * 


point to be decided is: should filter type or 
phasing type SSB generation be employed? 

There is no doubt that filter-type SSB 
generation is the method that SSB equip¬ 
ment in commercial use should employ. The 
filter method is also naturally adaptable to 
transceiver design. However, available 
commercial filters for ham use are ex¬ 
pensive. The possibility of a beginner 
constructing a satisfactory filter-type rig 
using “surplus” crystals seems a remote 
one, and 1 would be reluctant to suggest this 
alternative. For the reasons of cost, and 
availability of components, it seems clear 
that the phasing method could be the 
preferred choice for the beginner. For 
several reasons I am reluctant to see the 
phasing method perpetuated, but when it is 
realised that this complete “Tucker Tin 
Mark 11” can be constructed for less than 
the cost of a commercial SSB filter alone, 


A view of the rear of the 
transmitter, showing the 
power transformer, the 
output tank coil and 
tuning controls, and the 
solitary valve used as the 
output PA, The chassis is 
made from a metal lunch 
box. 





The rig comprises four printed circuit 
boards, each being easily constructed, and 
all are mounted on a common chassis and 
interconnected with point-to-point wiring. 
Each circuit-board assembly will be treats 
separately and finally, all will be mounted 
and connected together to form the com¬ 
plete rig. Two additional printed circuit- 
boards are used for a wavemeter and an 
audio oscillator, items of test equipment 
useful in any shack. These items are used 
during the alignment of the rig. 

Before looking at the circuit details, some 
discussion on the reasons for this particular 
design being chosen is necessary. The first 


♦This article is reprinted from the August 1971 issue of "Break-In”, the official journal of the 
New Zealand Association of Radio Transmitters Inc., by arrangement. 


then perhaps there is a place for such a rig 
in ham radio! It is for this reason above all 
else that these articles are presented. 

Another point that needs to be decided is 
whether or not “fundamental” phasing 
should be used. The original “Tucker Tin” 
was crystal controlled and later extended to 
VFO operation, but was a fundamental 
phasing rig, i.e., it generated the SSB signal 
on the finally transmitted frequency. Few 
additional components were necessary to 
make the “Tucker Tin Mark 11” into a fixed 
SSB generator on 9 MHz, with a mixer and 
VFO to convert this signal to the ham 
bands. This new rig is therefore offered in 
its basic form as a full 9 MHz 
generator / mixer—VFO type transmitter. 

The design finally used is a direct 
descendant from the “SSB Junior” that 
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A front view of the transmitter, shown complete with microphone and morse key. 
Capable of delivering 4 watts PEP, it has surprisingly simple circuitry, and uses only 9 
transistors, 10 diodes and a valve. 


appeared in “G.E. Ham News” Vol. 5, No. 6, 
way back in 1950. This used valves of 
course. This rig was the basis of later rigs 
including the “Cheap & Easy SSB” (QST 
March 1956), and the “9A unit” that was 
extensively used in New Zealand. The 
“Tucker Tin Mark 11” uses circuitry that 
will be familiar to ail New Zealand hams 
who have been involved with SSB phasing 


units. Integrated circuits have been avoided 
in order to maintain this similarity. Hams 
with valve-type 9 MHz SSB generators may 
wish to consider rebuilding with transistors, 
and use the generator section of the 
“Tucker Tin Mark H” alone. The tran¬ 
sistorised circuitry on its own is capable of 
producing a signal on 14 MHz by changing 
one coil only, so this could be used as the 


basis for a 144 MHz transmitter by using 
additional fr^uency conversion. 

There is little that is original in this 
“Tucker Tin Mk. 11” and no claims for 
originality are made or implied. 

Just what does this rig offer the beginner- 
constructor? It is difficult to itemise these, 
but the foUowing is offered as a 
specification. Some of the points of interest 
are: 

1 . Choice of CW or either upper or lower 
sideband output. 

2 . VFO coverage of the 80 metre band (it 
could be changed to cover 20 metres by 
changing two coils). 

3. Built-in power supply of simple design. 

4. No relays, audio transformers, or 
commercial audio phase-shift units 
necessary. 

5. Experience in handling bipolar tran¬ 
sistors (NPN and PNP), Field-effect 
transistors, diodes and valves. 

6 . Experience with circuitry including 
balanced modulators, phase-shift networks, 
source followers, phase inverters, linear 
amplifiers, boot-strapped preamplifiers, 
oscillators and mixers. 

7. Experience in producing simple printed 
wiring boards. 

8 . Four watts PEP output into a coaxial 
line. 

9. Sideband suppression greater than 30 dB 
(35 dB typical). 

10 . A very high input impedance at the 
microphone socket. This enables a wide 
choice of microphone—dynamic or crystal. 

11 . The unit provides a challenge, and the 
satisfaction that goes with constructing a 
home-made rig from scratch. 

No facility for DSB or AM is provided. It 
is my experience with AM facilities on SSB 
rigs (Break-In Jan-Feb 1967, page 3) that 
AM is never used, so is not worth the added 
wiring—simple though this may be. But 
details of a simple modification for AM 
operation will be given in the third and final 
article. 

A block diagram of the rig is shown in 
figure 1. The diagram also shows how the 



Figure 1: The block diagram for the complete transmitter, capable of full 80 metre VFO operation. 
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Figure 3: The coded board pattern for the audio board, reproduced actual size to 
permit tracing of the copper pattern if desired. 


IVC 


VIDEO TAPE RECORDERS 



The NEW low cost IVC-700 Series 
One Inch Helican Scan Recorders 


Feature:— 5.0 MHz bandwidth 
400 Line Resolution 
Full PAL COLOUR & B/W 
1,000 hour Headlife 
Full Remote Control 
Assemble Edit 
Two Audio Tracks 
Use 30% Less Tape 

★ ★ ★ ★ ★ 

ITC 

ITC Ikegami Low Cost Range of 
CCTV Equipment includes:— 

Cameras 

V4" Videotape Recorders 
5” 9” 17” 20” Monitors 
Underwater TV eqpt. 
Mixers & Switchers 
Special Effect Amplifiers 
Telecine Systems 


Sync Pulse Generators 
Remote Pan & Tilt Heads 
etc. etc. 



AVE 

Australian Video Engineering are SOLE 
Distributors of IVC and ITC Products. 
AVE design and manufacture CCTV 
systems for EDUCATION. TRAINING and 
INDUSTRY 

For product information and advice, 
contact Australian Video Engineering 
P.O. Box 53, ANNANDALE, NSW 2038 
Sydney 660 2644 Melb. 48 8115 Perth 
22 1911 Adelaide 51 6895 Brisbane 4 2471 


blocks are distributed between the various 
printed-circuit boards. This block diagram 
shows much more detail than block 
diagrams usually do, so do not interpret this 
as an indication that the rig is complicated 
or difficult to construct. 

The audio board is the largest and most 
comprehensive of the prints boards. As 


shown on the block diagram figure 1, this 
board accepts the output from a 
microphone, amplifies it, and provides two 
audio-output signals (leads A and B) one to 
drive each balanced modulator. These 
output signals are identical in amplitude 
and have the same waveshape, but differ in 
phase. They must retain a phase 
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PREAMP+12V +12V (DIRECT TO 



Figure 2: The circuit of the audio board, which is actually the largest single section of the transmitter. Note the use of 1% 
components in the audio phase-shift network. 


+ 12V (DIRECT TO 
POWER SUPPLY) 


+ 12V . (DIRECT TO POWER SUPPLY) 




* EARTH 


Figure 4 (left) and figure 5 (right): The circuit and actual-size board pattern for the 
9MHz crystal oscillator module. 


displacement of 90° (+1.5°) over the audio 
band 300 Hz to 3000 Hz (i.e. the usual speech 
bandwidth). The passive audio phase-shift 
arrangement used will only operate 
satisfactorily over this speech bandwidth. 
This means that the audio amplifier that 
precedes the audio phase-shift network 
must have its response tailored to this same 
bandwidth, otherwise sideband suppression 
will suffer. 

The two audio output leads (A and B) 
must be low-impedance to feed the balanced 
modulators. The microphone input should 
be designed to be high-impedance so that a 
wide range of microphones can be ac¬ 
commodated. 

The detailed circuit of the audio board is 
shown in figure 2. R1 and Cl form a simple 
filter to prevent instability from RF picked 
up on the microphone lead. 

Q1 is an N-channel field-effect transistor, 
connected as a bootstrapped audio am¬ 
plifier.The signal appearing at the 
source (s) is fed back to the gate leak 
resistor (R2 plus R3) via C3. Both ends of R2 
are therefore varying in the same phase, by 
about the same amount. This has the effect 


of artificially increasing the input im¬ 
pedance. Instead of the microphone 
“seeing” R2 plus R3 (200K) it “sees” 
several megohms. Any microphone, 
dynamic or crystal, can now be us^ with 
this rig. 

The output from Q1 is direct-coupled to 
Q2, a PNP transistor. This is an audio 
amplifier, and the output signal is taken via 
C7 to the audio gain control Pi. C2 and C8 
have been selected to produce the required 
300 to 3000 Hz bandpass characteristic. 

Q3 is an NPN transistor connected as a 
phase-inverter. Two outputs are taken to 
the audio phase-shift network—one from the 
collector and one from the emitter. The 
audio phase-shift network is the well-known 
“Millen” network. This requires its two 
input drive signals to be 180° phase-spaced 
across a 2 Kohm source impedance and in 
the voltage ratio of 2:7. A transformer is 
usually used here. This transformer has 
been eliminated in this design and Q3 used 
instead. The emitter and collector resistors 
are arranged to produce the drive voltages 
in correct ratio. 

Each output from the “Millen” audio 


phaseshift network has to feed into a high 
impedance load. Q4 and Q5 act as separate 
“source-followers” to provide both the high 
load impedance required for the phase-shift 
network, and to provide the low output- 
impedance necessary to drive each 
balanced modulator. P3 is used to ensure 
equal output voltages from each source- 
follower. The adjustment of P2 and P3 will 
be treated later. Note that R13 and R14 are 
intentionally different in value (more about 
this later). 

The audio phase-shift network is the only 
“difficult” part of the circuit. It is “dif¬ 
ficult” in that all the components shown 
should be 1% tolerance types—i.e.,. sub¬ 
stitute values are not acceptable. 
components are available on the New 
Zealand market at a price considerably less 
than commercially-made audio phase-shift 
units, whereas so far as I am aware, the 
“Millen” unit is not available on the New 
Zealand market. A similar situation may 
exist in Australia. The use of a printed 
wiring board simplifies construction of the 
audio phase-shift unit, and indeed simplifies 
the wiring of all the audio stages. Note that 
the gate-leak resistors for the two source- 
followers are in fact part of the phase-shift 
network which provide a DC return for the 


TUCKER TIN KITS 

VK Kit: Contains ail six etched printed 
circuit boards, transistors and signal 
diodes, ail the components, and coil 
formers. $12,00 incl. postage. 

For New Zealand readers: 

Kit A: PC boards, transistors and signal 
diodes, components, RF chokes, 
switches, coil formers, 9AAHz crystal. 

$20.00 

Kit B: All resistors, capacitors, VFO 
capacitor and drive. $15.00 

Kit C: Final valve and socket, coil and 
capacitor, power transformer, diodes 
and capacitors, meter. $20.00 

Send cash with order to: 

TUCKER TIN KIT Pro|ect Secretary, 
Upper Hutt Branch NZART, P.O. Box 
40-212 Upper Hutt, New Zealand._ 


ELECTRONICS Australia, Feoruary, 1972 


37 


















































































STEP DOWN TRANSFORMERS 


SECON¬ 

DARY 

VOLTS 


TYPE 

NO. 


RATING 


DIMENSIONS 


VA. 


AMPS 


FUSEMASTER RANGE — Enclosed in Steel Cases 


INCHES 


32 750A 


1000 


.94 

6.25 

9.4 

15.6 

23.44 

31.35 


115 30B 


115 1 


115 2 


1.74 


8.7 

17,4 


WEIGHT 

LBS. 


6 

TS« 60B 

60 

10 

5 

3% 

7 

6 V 2 Ib. 

12 

TS12 12B 

12 

1 

2V4 

2 ^ 

5% 

21 b. 

12 

T$12 3QB 
TS12 60B 

39 

2.5 

4V2 

6 

41b. 

12 


5 

5 

3% 

7 

6 V 3 lb. 

12 

TS12 125B 

125 

10.42 

53/5 

4V4 

9 

11 'A lb. 

24 

24 

TS24 30B 
T|24 60B 


1.25 

2.5 


3 

3% 


6 '/2lS'. 

24 

24 

TS24 125B 
TS24 200B 


8^3i 

53/4 

4V4 

4V4 

9 

9 

113/4 Ib. 
14V2 Ib. 


6 

I 

9 

9 

6 V 2 

6 V 4 


41b. 
6 V 2 ib. 
113/4 lb. 


8V4 51V2lb. 


41b. 
6 V 2 Ib. 
113/4 b. 
14V2 lb. 
181b. 
“It 


79 Ib 


SOLDERING IRON TRANSFORMERS — Enclosed In pressed steel cover — suitable for 
Mico or Oryx Soldering irons 

SA?-.. I§?-2Q. 2g 2.|5 m 2% ??/. 


10,^1.12. TS12 40 


All transformers in this range are suitable 
for connecting to a 240 volts, 50 cycles, 
single phase supply and, where applicable, 
comply with Austrailan Standard C126 
1950 under approved Number N158. 

FUSEMASTER RANGE:— 

All transformers housed in steel cases (“A” 
and “B”) fall into the above category. 

A TYPE 

• Fuse protection of output. 

• Three core primary flex 6’6" long. 

• Conduit or grommet knockouts. 

• Primary and secondary terminal blocks. 

• Carrying handle. 

• Provision for wall mounting. 

BTYPE 

• Fuse protection of output. 

• Three core primary flex 6’6’' long, 
t Carrying handle. 

• Provision for wall mounting. 


Available from recognised electrical wholesalers 

FERGUSON TRANSFORMERS PTY. LTD. 


331 HIGH STREET, CHATSWOOD, N.S.W. • P.O. BOX 301, CHATSWOOD, 2067, 
TELEPHONE 40-0261 (8 LINES) • TELEGRAMS: "FERTRAN." 


A FULL RANGE OF CERMET AND WIRE WOUND POTENTIOMETERS WITH 
ASSOCIATED DIALS AND HARDWARE ARE AVAILABLE EX STOCK FROM: 


ELMEASCO INSTRUMENTS PTY. LTD. 


P.O. Box 334, Brookvole, NSW, 2100. Phone 93 7944. Melbourne Phone 26 1552. Adelolde Phone 64 3296. Brltbone Phone 71 3366. 


MULTI-TURN DIALS 


SINGLE AND MULTI-TURN POTENTIOMETERS 






SINGLE AND MULTI-TURN TRIMPOTS 
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Figure 6 (top right) and figure 7 (lower 
right): The circuit and actual-size board 
pattern for the balanced-modulator 
section. 

gates of Q4 and Q5 to the emitter of Q3. 

Figure 3 shows the audio board print lay¬ 
out and component connections. This is 
fairly self-explanatory. The only point to 
watch is to ensure that components are 
connected correctly. Details regarding this 
construction technique will be given later 
after all the boards have been discussed. 

As can be seen in figure 4, Q6 is a simple 
conventional 9 MHz crystal oscillator using 
an NPN transistor. The output is taken from 
a link wound over the “cold** end of LI (i.e., 
the end that is connected to the 12 volt line). 
The link is a twisted twin lead direct to the 
balanced modulator board. There is not 
much else to say about this board! The 
crystal is soldered direct on to the board to 
save bothering with a crystal socket. The 
layout is shown in figure 5. 

As shown on the block diagram of figure 1, 
the purpose of the balanced modulator is to 
accept the two 90® phase-spaced audio 
signals from the audio board (leads E and 
F) together with the 9 MHz signal from the 
crystal oscillator board (lea^ C and D), 
then by using two balanced-modulators and 
a combining circuit, produce a 9 MHz 
single-sideband si^al (leads G and H). 

The full circuit diagram is shown in figure 
6 . The tuned circuit C25, C26 and L4 is the 
common combining circuit. Dl and D2 form 
one balanced modulator and D3 and D4 the 
other. Each balanced modulator has a 
separate carrier balance control (P4, P5) 
which is available on the front panel. 

(Continued on page 125) 




TO SIDEBAND SW. 
SI (AF) 


9MHz SSB OUTP 
TWISTED LINK 
TO MIXER 


C 
D 

LISTED LINK FROM 
YSTAL OSCILLATOR 


L3 (SEE TEXT) 


TO SIDEBAND 
SI (AF) 


* EARTH 


PARTS LIST: 

1. Chassis (see text). 

1. Front panel (see text). 

[.Power transformer, 240V primary to 
500V CT at 50mA, 6.3V at 2.5A. 

6 Coil formers Print-board type 14 inch 
with slug 

I Quartz Xtal 9 MHz (any holder type) 

1 Variable capacitor, 100 pF, Double 
bearing i4 inch shaft 
1 Variable capacitor, 385 pF, Double 
bearing ^4 inch shaft 
1 Switch, Rotary 4 inch shaft, 2 pole, 2 
pos 

1 Switch, Rotary 4 inch shaft. 1 pole 6 pos 
1 Switch, Rotary 4 inch shaft. 3pole 4 pos 
1 Planetary reduction drive. 

1 Meter, 2 inch 0-1 mA 

2 Phone jacks (small) 

2 Phone plugs (to fit Jacks) 

6 RF chokes 2.0 or 2.5 mH 
VALVE 

1 12BY7 

DIODES & TRANSISTORS 

2 sets. 2-0A91 

1 . OA91 

5 . 1000 V PIV 1 amp (see text) 

4 . MPF 102 

1 . BC 177 

4 . BC 107 (or BC 108) 

RESISTORS (i % tolerance) 

4 lOOK 4 watt 

2 33K \4 watt 


CAPACITORS (I % tolerance, any voltage 
rating) 

1 47pF 

1 150 pF 

1 220pF 

1 390pF 

I 560pF 

1 820pF 

I .0022uF 

1 .0047 uF 

RESISTORS (20% tolerance) 


1 

10 ohm 

5 watt 

1 

47 ohm 

1 watt 

1 

68 ohm 

1 watt 

1 

100 ohm 

1 watt 

4 

100 ohm 

y4 watt 

1 

120 ohm 

Vi watt 

1 

220 ohm 

Vi watt 

1 

270 ohm 

y4 watt 

2 

470 ohm 

y4 watt 

5 

IK 

y4 watt 

1 

3.9K 

1 watt 

2 

4.7K 

14 watt 

1 

5.6K 

i4 watt 

3 

lOK 

!4 watt 

1 

22K 

y watt 

4 

47K 

i4 watt 

2 

lOOK 

f4 watt 

1 

lOOK 

2 watt 

1 

150K 

y watt 

1 

680K 

y watt 

1 

1 Meg 

y watt 

2 Trimpot 470 ohm 

1 Trimpot IK 

2 IK linear pots, panel mounting 

1 5K log pot. panel mounting 


CAPACITORS (20% tolerance) 


2 

10 pF 


Polystyrene 

1 

22 pF 



1 

33 pF 



2 

68 pF 



1 

100 pF 



2 

180 pF 



3 

220 pF 



1 

470 pF 



2 

680 pF 


'* 

7 

.OOluF 

20 V 

Discap 

1 

.OOluF 

500V 


1 

,0027uF 

20V 


2 

.0047uF 

20V 


7 

.OluF 

20 V 


1 

.OluF 

400 V 


1 

.003uF 

20V 


1 

0.1 uF 

20 V 

discap 

1 

luF 

15 V 

electrolytic 

2 

4uF 

15 V 


1 

25 uF 

15 V 


2 

47uF 

15 V 


1 

32 uF 

400 V 

,, 

2 

100 uF 

15 V 

,, 

1 

100 uF 

450 V 

,, 

2 

1000 uF 

20 V 


1 

5000 uF 

20 V 


MISCELLANEOUS 




1 Valve socket B9G 
1 Fuseholder 
1 Fuse 1 amp 
6 Tag strips 2-way -fF 
1 3 core flex (mains) 

1 3 pin plug (for mains) 

Wire (hook up) and for coils. 
Solder, Nuts, Bolts, etc. 


ELECTRONICS Australia, February. 1972 


39 















































For a long time the author has been interested in special effects 
lighting. But, until recently, activities were hindered by a limited supply of 
suitable material*-. Now the picture appears to have changed, and it is 
worthwhile to re-examine the psychedelic lighting scene. 


by ROSS TESTER 


While most of this article has nothing to 
do with electronics, it is surprising just how 
much electronics is involved in the lighting 
scene. In particular, the advances made in 
the last few years are enormous. For 
example, what might have been done with a 
motor and sets of contacts ten years ago 
would now be done with solid state 
switching devices. Electronics is bringing 
new reliability to old ideas, as well as 
making possible new techniques. 

In this first article we will describe much 
of the “hardware” used, and give con¬ 
structional details of some of it. In later 
articles we plan to enlarge upon the elec¬ 
tronic devices used, with more construc¬ 
tional details. 

Probably most readers have at one time 
or another seen a mirrorball, if not “in the 
flesh”, in one of the movies about the 
“Roaring Twenties”. Mirrorballs were very 
popular around that time. 

Suspended above a dance floor, the 
mirrorball is illuminated with a spot light 
and slowly rotated. The hundreds of small 
mirrors, all at a slightly different angle, 
reflect the light as a distinctive pattern, 
which moves slowly around the room as the 
ball rotates. 

The mirrorballs of the “twenties” were 
elaborate affairs, and must have been very 
costly. They were also heavy and cum¬ 
bersome, often made of wood or similar 
material. 

The development of plastics in recent 
years has greatly simplified the con¬ 
struction of blank spheres suitable for this 
work. A Sydney firm, Phodis Pty. Ltd., (472 
Harris St., Ultimo 2007) have available a 
variety of lighting effects products, in¬ 
cluding blank polystyrene mirrorball 
spheres in two sizes, 12 and 15 inch 
diameter. Both are priced at around five to 
six dollars and, considering the small dif¬ 
ference in price, we feel that the larger ball 
would be the logical choice. Only where 
space was a major consideration would the 
smaller ball be preferred. 

The blanks are made of a high-impact 
polystyrene. With reasonable care in 
handling, they should stand up to a good 
deal of wear and tear. Other materials have 
been tried, many almost unbreakable, but 


A completed mirror¬ 
ball suspended from its 
driving motor. The 
three wire suspension 
method shown is use¬ 
ful for temporary in¬ 
stallations. For per¬ 
manent installations it 
could be screwed to 
the side of a beam. 


the problem with most was finding a glue 
which would adhere to them. We believe the 
polystyrene spheres should be quite 
satisfactory. 

Once the problem of the blank was solved, 
we had to find a source of mirrors. Com¬ 
mercial mirrorballs use one inch square cut 
mirrors, mounted on a cloth backing. 
However, our initial enquiries for suppliers 
proved disappointing. While it was avail¬ 
able, the cost was prohibitive for the home 
constructor. So we elected to buy our own 
mirror, and cut it up. The glass supplier 
agreed to cut 16 one inch wide by one yard 
strips for us at little more than the cost of 
the sheet mirror. This meant that we had 
only to cut the strips into squares. While 
satisfactory, it was very time-consuming. 

To ensure good adhesion of the mirrors to 
the ball, we used contact adhesive. This 
appears to be quite reliable, but has the 
disadvantage that each mirror must be 
placed in exactly the right position each 
time. Contact adhesive allows no second 
attempt. 

We completed one mirrorball, and it was 
a reasonable effort. However, one factor 
had us worried. Mirrorballs are often used 
in awkward locations, and handling a 
sphere with sharply cut glass as ours was 
might prove dangerous. 

Then, quite by accident, we came across a 
supply of one inch square mirrors, on cloth 


backing, at a very reasonable price. James 
Sandy Pty Ltd (637 Gardeners Rd., Mascot, 
N.S.W. 2020) are the importing agents for 
“Opal Mirror Flex”. This comes as a sheet 
of one inch squares on an 18” x 24” backing. 
One sheet sells for $4.55 — almost on a par 
with the cut strips. More importantly, the 
edges of the glass squares are finished in 
such a way as to make them much safer to 
handle. 

We obtained two sheets of this material 
from James Sandy and, with another 15in 
blank sphere, set out to produce our second 
version. Assuming that most people would 
choose this size sphere the constructional 
details which follow should suit them. 

The blank should be clean, and thoroughly 
dry. The forming process does release 
water, so make sure it is dried off. The ball 
is best supported on one of the packing 
surrounds it comes in. You will need an old 
paint brush for applying the glue. 

By comparison with the unbacked 
mirrors, the cloth backed variety can be 
satisfactorily fastened using a simple 
adhesive such as “Bostik” or “Dunlop 
S480”. These adhesives permit the mirrors 
to be moved as may be necessary as they 
are put in place. 

Start by cutting four 18” lengths of 
mirrors, one inch wide, by bending the 
mirrors back on their cloth backing and 
slicing with a rpzor blade or similar. 
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Around the centre of the ball, paint a two 
inch wide band of glue. Using the seam as a 
guide, place a row of mirrors completely 
around the ball, one each side of the seam. 

By stretching the backing slightly, we 
were able to make two lengths go com- 
pletely around the centre. If the strips are 
not stretched, a slight gap will result at the 
end of the row. While this will not prejudice 
operation, the end product will not look as 
good. The backing material is not elastic, 
but we found that is had enough “give” to be 
able to stretch it slightly. If you find that 
you cannot stretch the material at all, you 
may care to cut off the last half dozen 
mirrors and individually space them to 
make the gap less obvious. 

Unfortunately, these mirror strips will 
bend in only one plane. For example, if 
lying flat on the table they can be rolled up, 
but they cannot be bent significantly to the 
left or right. This means that the first two 
strips around the seam, or what might be 
termed the “equator”, present no great 
difficulty but, on the other hand, the strip 
cannot be bent into a flat circle, as would be 
required near the “poles”. Thus, the strips 
must be made progressively shorter and, 
eventually, each mirror located separately. 

For the second row above the seam, the 
strips are cut into groups of three mirrors, 
for the next three rows into groups of two 
and, from there on, into single mirrors. The 
lower half of the ball is treated in the same 
manner. 

When glueing the mirrors, try not to get 
glue on the upper side of the mirrors, as it is 
quite difficult to remove. Ordinary liquid 
solvents are not suitable, as they lift the 
mirror from its cloth backing. If you have to 
clean the mirror, use a dry cleaner only, 
such as “Ajax”, or similar, on a damp cloth. 

The method of making mirror balls using 
squares of mirror of the same size and 
shape, (whether backed or unbacked) can 
be criticised on the grounds that it leaves 
gaps between the mirrors. Unfortunately, 
there is no easy solution. It could be avoid^ 
only by cutting each piece of mirror to the 
exact size and shape dictated by its position 
— a prohibitively costly undertaking. 

Only two things are now required to 
complete the mirrorball. One is a spotlight 
to illuminate it, and the other is a slow speed 
motor to turn it. The light can take almost 
any form—we have used everything from a 
slide projector to an arc lamp — depending 
on the application. AU lights have ad¬ 
vantages and disadvantages, and the choice 
of light and angle is best left to the reader. 

The motor presents rather more of a 
problem. As the ball and mirrors weigh well 
over ten pounds, the bearings must be able 
to stand this weight suspended from them 
for long periods. Also, the motor must be of 
suitable speed. If it is too fast, the effect is 
completely lost, because the ligjit moves too 
quickly to be noticed. If it is too slow, much 
of the effect is lost because the light tends to 
“melt” into the background. 

The firm of BSR (Aust.) Pty Ltd (Anne St, 
St Marys, N.S.W. 2760) manufacture a 
heavy duty gearbox which is attached to 
either a half or one inch shaded pole motor, 
which they also make. These motor gear¬ 
boxes have a high torque at low revolutions, 
which is exactly what the mirrorball 
requires. The speed can be ordered within a 
preferred range. We have found 3.7rpm to 
be about optimum, and would recommend 
that this be the one used. 



Total cost of the motor / gearbox 
assembly is around $12. When ordering, 
state the use for which it is intended, and the 
makers will fit thrust washers to help the 
gearbox bearings. These thrust washers are 
included to take excess load off the bearing 
ends when the motor is used in a vertical 
mode. They are not necessary when it is 
used horizontally. 

Also, tlie makers will drill a 3 / 32 in hole 
through the shaft of the gearbox if this is 
requested. This hole makes mounting much 
easier. When suspending the mirrorball, 
make sure that the motor / gearbox is on a 
perfectly level plane, otherwise the 
bearings may suffer unnecessarily, and the 
whole unit may fail prematurely. If a unit 
does fail, BSR have repair facilities 
available. 

The motor / gearbox is connected to the 
Mirrorball by means of a bracket which is 
supplied with the blank sphere. This 
bracket consists of a V^in threaded bush, 
with two nuts to fit, and four strips of metal 
which fit on the bush. (See photograph.) 

To attach the shaft to the bush, drill a 
3/32in hole through the bush. Locate the 
shaft inside the bush until the holes are 
aligned, then fit a 1 / 16in split pin and bend 
back the ends. (See diagram.) This 
arrangement allows a small amount of 
flexibility in the drive, should the motor be 
marginally off the horizontal. 

One final point — a note of warning. As 
this device is likely to be used close to or 
above large numbers of people, every care 
should be taken that it has no chance of 
falling. In particular, the split pin used to 
hold Uie gearbox to the threaded bush is 
lilely to wear, so after each use, check it for 
signs of damage. If you are contemplating 
using the mirrorball in a fixed position, 
make a point of checking the mounting and 
split pin regularly ~ at least once a week. 


We don’t have to spell out what damage a 
weight like this could do falling into a 
crowd. Also, take care with the electrical 
connections. Have them checked by a 
qualified electrician if you are at all in 
doubt. This applies not only to the 
mirrorball, but to the spotlights and other 
equipment you use. 

So much for the mirrorball. We hope 
yours looks as good and works as effectively 
as ours does. Now we can have a look at 
some of the other lighting aids which are 
available. 

Another plastic product which Phodis 
has available is a range of translucent white 
spheres, from a “baby” seven inch to giant 
24 and 32 inch spheres. These are suitable 
for a large number of uses. 

They have been used in a number of 
recent musical stage productions, a popular 
trick being to arrange for groups of spheres 
to burst into a variety of colours in sym¬ 
pathy with the music. 

A device sometimes — and usually in¬ 
correctly — called a “colour organ” is used 
to drive the li^ts in these spheres. Those 
not familiar with this device are referred to 
two articles in previous issues of the 
magazine. Both describe what we have 
called the “Musicolour”. The first was in 
October 1969 and the second in December 
1971. 


The tMfo largest colourspheres, 
shown here with '^Electronics 
Australia's” staff member, 
Kerry Rowe. Kerry is holding 
a 24in. sphere, with a 32in. one 
at her feet. Note the large 
holes at the top to accommo" 
date clusters of coloured 
globes. 
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Briefly, the Musicolour splits an audio 
signal into three frequency bands, repre¬ 
senting low, middle, and high notes. These 
are then used to control three different 
coloured lights. The Musicolour is 
frequently driven from the speaker of either 
the lead or rhythm guitarist. 

The effect is really exciting, and when we 
tried these out under actual conditions, the 
people present ran out of superlatives. The 
lead guitarist for one of the groups playing 
admitted after the function that he had 
never played so hard in his life before — just 
so he could get the effect from the pulsating 
sphere which we had suspended from the 
roof directly over the band! 

As well as using the spheres in association 
with the Musicolour, we have also tried 
suspending a strobe tube in the middle, with 
gratifying results. There is none of the 
sharp light normally associated with naked 
strobes and this seems to make the effect 
much more acceptable to those who nor¬ 
mally find these lights distressing. So, if you 
want to keep the peace between Qiose “for*' 
and “against" strobe lights, this appears to 
be a very good compromise. The lighting 
level does not appear to be noticeably 
decreased. 

We have considered only the two largest 
spheres in this treatment, but there is no 
reason why smaller ones could not be used 
for the same purposes. If you consider 
purchasing one of these spheres, keep these 
points in mind: While 24 and 32 inches does 
not sound very big, the spheres (and their 
cartons) are really too large to get into the 
average car. The author has a 24 inch 
sphere, and finds it very bulky and difficult 
to transport. A roof rack is really 
necessary. We imagine this problem would 
be much greater with a 32 inch sphere. 

The spheres are supplied witti metal 
collars, on which are lugs which can be used 
for mounting. Loops of nylon cord can be 
hooked under these to suspend the sphere. 
When suspending, make sure they are well 
out of the reach of the tallest person. This 
may seem unnecessary, but it is surprising 
how some people behave when they have “a 
few drinks on board". That ball hanging 
there seems to become a challenge, and 
they just have to jump up and take a swipe 
at it. Unlike the mirrorball spheres, these 
are quite brittle. They are also expensive, 
and a fist-hole through the side does not 
improve them. 

For the same reasons, care should be 
exercised when transporting and handling 
these spheres. It is a good idea to have 
several people available when they are 
being set up or taken down—just in case. 

Phodis also have available a large range 
of coloured spheres and other shapes, many 
intended for domestic lighting or advertis¬ 
ing displays. These may also find ap¬ 
plication in special effects lighting. 

Anothei popular lighting trick is one 
which has been borrowed from the ad¬ 
vertising field; “black light" as used to 
illuminate luminescent paint on advertising 
signs. 

In certain lighting situations you may 
have noticed your white shirts and buttons 
taking on a bright glow, while other colours 
you were wearing seemed to be very dull. 
And every speck of dust showed up as a 
bright white spot on your clothes. You were 
then in the vicinity of “black li^t", or to 
give it its proper title, “ultra-violet (or UV) 
light". 


Ultra-violet light is outside the visible 
spectrum, so it contributes nothing directly 
to illumination of the scene. However, most 
substances will produce some visible light, 
in the presence of UV, by the phenomenon of 
luminescence. Thus, most objects appear to 
emit light, without there being any visible 
source of light. In addition, the colours 
emitted may bear little semblance to the 
normal colours of the objects. 

Many discotheques use UV light as their 
sole li^t source. This is where the use of 
ordinary light would detract from the mood 
of the place, but complete darkness is un¬ 
desirable. UV allows a certain amount of 
vision, but not too much. 



One of the blank fifteen inch mirrorball 
bases supplied by Phodis. The ball is 
supplied with four iron crosspieces, 


shown in position. 



The motor supplied by BSR for rotating 
the mirrorball. 


UV light may come from a special type of 
incandescent bulb, but the usual source is a 
fluorescent tube. Their appearance when 
switched off is black. When switched on. 
they appear a very deep violet. 

Fluorescent UV tubes are ideal, because 
most halls, ballrooms, and private homes 
now make extensive use of fluorescent 
lighting. UV tubes are the same size as 
ordinary tubes, and may be used in normal 
holders. For this reason, the only expense 
involved is in buying the tubes themselves. 

While there is no doubt that UV light is a 
particularly useful lighting gimmick, which 
can produce quite spectacular effects, there 
is one serious problem associated with its 



Cut-away view showing how to connect the motor /gearbox to the ball. The collar, 
bush, strips and nuts are supplied attached to the ball. Note our comments on safety in 
the text—particularly in relation to the split pin. 
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use. Many people, including eye specialists 
whose opinions must be respited, consider 
that it constitutes a serious risk to the eyes. 

To be fair, opinions appear to be about 
equally divided on this point. Some eye 
specialists maintain that UV is harmless; 
others are equally emphatic that it can 
affect the lens of the eye, leading to 
cataracts, and the vitreous humour, the 
jelly like substance in the space between the 
lens and the retina. 

It appears to be generally agreed that UV 
light becomes more dangerous as the 
wavelength is decreased. Industrially and 
medically, UV light is used for sterilisation, 
the wavelength chosen being around 2600A®. 
It is agreed that wavelengths of this figure 
and lower can be dangerous and, for this 
reason, equipment using these tubes is 
invariably fitted with interlocks and other 
safety devices to prevent personnel being 
exposed to these rays. 

The wavelength of the tubes used for 
luminescence lighting is much longer than 
this, peaking at around SSCOAf and it is on 
this basis that those who use them contend 
that they are harmless. They further point 
out that the levels involved are lower than 
those normally found in Australian sunlight. 

Against this, some eye specialists 
maintain that all UV light is potentially 
dangerous. Further, they point out that the 
UV light in sunlight is encountered in quite 
different circumstances. Here, the eye 
responds to the visible light by closing the 
iris, thus shutting off a substantial portion 
of both visible and UV light. In the presence 
of a UV tube there is very little visible light 
to stimulate this function, leaving the lens 
and other parts of the eye fully exposed to 
the UV light. 

If you feel apprehensive about using UV 
lights, there are plenty of other “gimmick” 
devices, which will give a good party at¬ 
mosphere. Apart from strobe lights, (which 
we hope to describe in a later article) there 
are flashing incandescent lamps (Elec¬ 
tronics Australia, March 1969, 3/ MS / 16), 
rotating beacon lights (similar to those used 
by the police and fire brigades); 
and “chasers”, where the globes glow in 
sequence, giving the appearance of 
chasing each other along a string of lights. 

One of the latest innovations is to project 
ever-changing patterns onto a wall. One 
way is to produce moire patterns, by 
moving suitable patterns against each other 
in the beam of a projector. Another way is to 
film these patterns, then project them with 
a movie projector. 

A third method is to take blank exposed 
movie film and cut patterns into the ex¬ 
posed surface with a grinding wheel. It is a 


slow and laborious process, but the end 
result can be quite striking. 

Other gimmicks and devices are being 
develop^ all the time. It is largely a matter 
of individual ingenuity as to what can be 
dreamed up. Lack of space prevents us 
from giving details of many current devices 
and techniques. 

In the last section of this article, we will 
consider the actual lights which can be 
used. Probably the easiest lights to use are 
ordinary coloured bayonet cap (BC) bulbs. 
The bulbs can simply be substituted in 
normal light fittings with a minimum of fuss 
and expense and, by choosing the right 
colours, a quite passable effect can be 
obtained. 

Other lights, coloured and plain, spot and 
flood, etc. are available in most larger 



A colour wheel, made from an old movie 
spool. Aluminium strips and paper clips 
hold the coloured film. A turned wooden 
cylinder is screwed to the frame. 

electrical stores. There is no end to the 
variety of lights avaUable and, with imports 
from overseas, the price of most lines is 
quite reasonable. 

Apart from the ordinary BC incandescent 
globes, various other types of lights and 
bases are available. One type which we 
have used very successfully is the Philips 
“Comptalux” light. These lights are of 
press^ glass construction, with an internal 
reflector. They are available clear, or with 
a coloured silicone coating. They are 
available in a 100 or 150 watt rating, and 
are highly efficient because of the internal 
reflector. The only catch is that they require 


an Edison screw base, so they cannot be 
used to replace ordinary bulbs. 

It has been our experience that, with 
colored light displays, the brightness of the 
globes should be varied for best effect. For 
example, yellow lights are, for a given 
wattage, brighter than blue lights. If there 
is a means of dimming individual lights 
(which may be quite practical in some 
circumstances) this will not matter, but if 
not, it is much better to use, say, a 100 watt 
blue, 75 watt red and 40 watt yellow. This 
will help “balance” the light, and is more 
pleasing to the eye. 

Finally, a word about one of the oldest 
lighting devices known; the colour wheel. 
This is a multi-spoked wheel with trans¬ 
parent films of various colours clamped 
between the spokes. The wheel is rotated 
slowly in the l^am of a spotlight, flooding 
the room with ever changing colours. The 
wheel can be rotated by the same type of 
motor as suggested for the mirrorball, and 
the same speed is about right. 

However, the BSR motor does have a 
much higher torque than is needed for this 
application. Anyone with the facilities and 
time available may make up his own 
gearing to suit a motor which he may 
happen to have on hand, such as an old 
gramophome motor. If you do this, make 
sure that your final arrangement is 
relatively silent in operation, particularly if 
it is to be used near people. This would not 
matter so much if it is to be used in, say, a 
projection booth. 

Celloi^ane, commonly used for wrap¬ 
ping, is a handy source of coloured film. 
Note, however, that it should not be used 
directly in front of hot lights. While it is slow 
to burn, it chars very quickly, particularly 
if the light is very hot, or close to the wheel. 
The best material would be coloured acrylic 
film, which is quite resistant to heat, but 
this is difficult to obtain. 

An alternative arrangement (which we 
have found successful) is to use cellophane 
“sandwiched” in between two layers of 
clear acrylic film. CTear film is readily 
available at most plastics suppliers. ^ 

WHY TRAVEL TO THE CITY??? 
ELECTRONIC SPARES? 

102 St. $t. Moryt 623-0346 

QUICKEST MAIL ORDER 
"On The Hour'’ Despafeh 

Resistors; VaW. .4c. .$3.00 / 100, 
1W. .7c. .$6.00/ 100. .SpcCaps: Ceramic. .5c, 100V 
Poly. . .0.001..02. .7c, .033. .9c .039. .lOc, 

05. .068. .08. lie, 0.1c. .12c, .15..22. .15c 

.33. .23C,.47. .27c,luF. .38c,2uF. .53c 

Full Range Electrolytlcs etc. 

Phone for price List 

PLAYAAASTER 132 .. . $146 (Post $2.00) 

AAagnavox 8-30 Cabinet Kit, .$19.95 (Pre- 
Veneered) (Post. $2.00) 

General Purpose Amp, Radio, any profect, Cabinet 
Kit. .$5.50 

POTS: Single, 40c; Switched; .75c; Dual, . $1.45 
HOURS: AAon to Fri. 830*5.30, Sat. .8.30*2.00 
MAIL ORDERS: Please add 15c P & P. COD 60c 




Tubes used in effects lighting. The black tubes are Philips TL08 ultra-violet black- 
lights. the white tubes are Philips TLA actinic blue lights, and the grey ones are two 
types of red tube. 
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AC Voltage Regulator for 
Photographic Enlargers 

Here is a little unit which makes mains voltage variations a problem of the 
past for photographic enlarging and other critical applications. It uses just 
three semiconductor devices and a handful of other parts, yet holds its 
llOV RMS output constant within +3% for mains voltage variations 
anywhere between 160 and 260 volts. 

by LEO SIMPSON 


Voltage regulation of the AC mains supply 
can present a major problem to the 
amateur photographer who does his own 
developing and printing. Before printing 
takes place, the hobbyist generally exposes 
a series of test strips of the positive paper to 
determine its light sensitivity and required 
exposure settings in the enlarger. He then 
sets his enlarger and exposure time ac¬ 
cordingly and makes the required ex¬ 
posures. But if the voltage from the mains 
varies in the time between the test strip 
exposure and the print exposures, all the 
light settings will be in error. 

A mains voltage variation of 10% can 
cause a variation in light output from in¬ 
candescent lamps of up to 50%. Typically, 
electricity supply authorities regulate the 
mains supply voltage from 230 to 255 volts. 
But ohmic losses in house wiring can 
worsen the problem considerably — many 
people notice their house lights dim slightly 
when an oven, radiator or washing machine 
is turned on. It does not seem unreasonable 
to suggest that the voltage from a typical 
domestic circuit can vary from 220 to 255 


volts — a variation of 16% with respect to 
220 volts. And the situation may be worse in 
poorly served, outlying areas. 

While this order of mains voltage 
variation is bad enough for a photographer 
doing black and white prints, the situation 
is even, worse when processing colour 
prints. Not only does the light output of an 
incandescent lamp vary widely with voltage 
but so does its “colour temperature”. This 
term refers to the spectral radiation of a 
lamp. As an incandescent lamp filament 
runs cooler, its light emission shifts to the 
infra-red end of the visible spectrum, i.e., 
the light takes on a reddish tinge instead of 
being white. Naturally, this leads to in¬ 
correct colour balance in colour prints. 

Up to now, there has been little the 
amateur could do to combat the problem. It 
is difficult to monitor the mains voltage and 
adjust it with a variac when in a darkroom! 
The hobbyist might be able to acquire a 
“constant-voltage” transformer but these 
are expensive and their response to tran¬ 
sients tends to be poor. 


Our approach to the problem has been as 
follows: Most enlarger lamps are available 
in two ranges, llOV and 240V. If we could 
design a simple low-cost regulator circuit to 
have a regulated llOV output, then all the 
user would have to do is replace the globe 
in his enlarger with a llOV type of the same 
power rating. 

The circuit we have developed will 
provide a regulated llOV RMS output within 
:i3% for mains voltage variations between 
160 and 260 volts. We do not expect mains 
variations of this order to occur, but this 
indicates that even for drastic input voltage 
variations the light output from the 
enlarger lamp will be constant. 

While we are presenting the circuit as an 
enlarger power supply for photographic 
applications, it would also have many other 
uses. The output voltage can be set over a 
very wide range, i.e., from about 50V RMS 
upwards. The output voltage may be 
stepped up or down with a transformer if 
this is necessary, provided suitable 
modifications are added. 

One possible use for the circuit is in the 
filament supply to transmitting valves. The 
constant voltage will assure a longer valve 
life and more consistent transmitter 
operation. 

Another use for the circuit is as a low- 
hysteresis light dimmer with “over¬ 
voltage” limiting. When a conventional 
Triac light dimmer, such as the Varilight 
described in the December 1969 issue of 
“Electronics Australia”, is subjected to 
input voltage fluctuations the light output 
can vary markedly and the lamp may even 
be extinguished, > at low settings, by a 
temporary drop in voltage. This effect is 
known as “hysteresis” and is fully ex¬ 
plained in the above article. The circuit 
presented here, by its very nature, is not 
affected by input voltage variations and is 
not a great deal more complicated than a 
conventional dimmer circuit. 

A major cause of reduced incandescent 
lamp life can be attributed to mains 
voltages above the nominal level. With our 
circuit, the operating voltage to expensive 
lamps, such as quartz halogen photofloods, 
can be set to slightly below the nominal with 
a 240V input and the output voltage will be 
clamped to within 3% of this value despite 
large mains voltage variations above the 
nominal level. Thus the circuit would make 
an ideal dimmer for photoflood use. 

A further use for this type of AC voltage 
regulator is as a pre-regulator circuit for 
high-power DC supplies where it can 
provide a major decrease in the power 
dissipation of the main regulator elements 
and a resulting improvement in over¬ 
all power efficiency. In a typical 
high-power transistor series- 



Housed in a diecast box, the AC voltage regulator provides a regulated llOV RMS 
supply for incandescent lamp loads up to 500 watts. 
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regulated DC supply the pre-regulator is 
operated in the primary circuit of the power 
transformer and feedback is used to set the 
voltage across the main regulating tran¬ 
sistor (s) to about 10 volts DC. This is suf¬ 
ficient for good regulation while allowing 
minimum power dissipation. 

The circuit could also be applied in many 
applications where a “ferroresonant” 
constant-voltage transformer is generally 
used, as in oscilloscope power supplies. In 
these applications, it would not have the 
disadvantages of “ferroresonant” supplies: 
poor tolerance of transients and mains 
frequency variations. 

Having outlined some of the possible uses 
and applications of the circuit, let us 
describe its operation. Basically, it func¬ 
tions like a light dimmer circuit; and like 
other light dimmer circuits we have 
described, it uses a Triac. 

Briefly, a Triac is a bidirectional AC 
switch which when triggered into con¬ 
duction remains conducting until the load 
current falls to zero or the voltage reverses 
polarity. It can be used as a power control 
device by adjusting the instant during each 
AC half-cycle when it triggers into con¬ 
duction. 

This method of Triac triggering is known 
as “phase control”. The trigger pulses are 
generated by a silicon bilateral switch or 
SBS, and a control circuit, as follows: The 
0 .22uF capacitor associated with the A2 
electrode of the SBS is charged from a 
constant voltage reference provided by a 
Diac and 470 ohm resistor in series. The 
Diac and resistor function in much the same 
way as two zener diodes connected back-to- 
back, to provide a voltage reference 
waveform which is basically a “clipped” 
sine wave. The 470 ohm resistor cancels 
some of the negative resistance charac¬ 
teristic of the Diac to provide a more 
“square” waveform. 

TTie voltage across the 0.22uF capacitor 
increases until the sum of the “breakover” 
voltage of the SBS and the voltage across 
the 2.2K resistor is exceeded. The SBS then 
breaks down into conduction in much the 
same way as a Diac and delivers a sharp 
pulse to the gate of the Triac, triggering it 
into conduction. (Whereas a Diac has a 
breakover voltage between about +30V and 
-1-40V, a silicon bilateral switch has a 
Breakover voltage between +8 and +10 


PARTS LIST 
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1 Diecast box, 4Hx SHx 2inches 
1 AC06DR, MAC 11-6, SCI41D, 40669 or 
similar Triac 

1 40583, ST2 or V413 Diac 

1 MBS4991 or D13E1 silicon bilateral 
switch 

2 0.22uF/lOOVW polyester capacitors 

1 O.luF /IKVWpaper or mixed dielectric. 

1 O.luF/lOOVW polyester capacitor 
RESISTORS 

(Vi watt unless specified) 
lx27K/3W, 1X22K/3W, 1 X 5.6K/1W, 

1 X 4.7K. 

1X 2.2K IX 470 ohm, 1 x 47 ohm, 

I X 50K preset potentiometer • 

I X 25K miniature preset potentiometer 
SUNDRIES 

3-pin mains socket, mains cord and plug, 
mains cord clamp, solder lug, 2 grommetts, 

1 16’lug tag board, heatsink for Triac, 2 
insulating pillars, inductor (see text) con¬ 
necting wire, screws, nuts, solder. 

NIIIHIIIHNIMIMNHIMiniUlllMHIlHIIHHIMINIIHIIMIHMHIHIIHHIIIMIIHMMHflllllll 


(llOV LAMP) 



REGULATED AC SUPPLY 


MACll-6, 

SC141D, 

40669 


The AC regulator circuit compares incoming AC voltage with a reference voltage 
provided by the Diac and 470 ohm resistor in series, and controls the Triac conduction 
angle accordingly. 


volts and it has a gate electrode which may 
be used to lower the breakover voltage.) 

Trigger pulses from the SBS are coupled 
to the Triac gate via a 0.22uF capacitor 
which provides isolation from the AC 
voltage applied across the 2.2K resistor but 
an easy path for the pulses. 

The voltage across the 2.2K resistor is a 
portion of the mains AC voltage and this is 
compared with the reference voltage by the 
SBS in determining the trigger point of the 
Triac. If the mains voltage is high then the 
SBS will trigger the Triac later in each AC 
half-cycle than if the mains voltage was 
low. The 25K “compensation” preset 
resistor alters the proportion of the mains 
voltage waveform “seen” by the Al elec¬ 
trode of the SBS. The preset resistor can be 
adjusted to provide very close com¬ 
pensation for mains voltage fluctuations. 

Output voltage to the load is set by the 50K 
preset potentiometer and both preset 
controls interact in the performance of the 
unit, i.e., altering the compensation setting 
will require re-adjusting the output setting 
and vice versa. The circuit relies for its 
regulation characteristic on the fact that 
the input waveform is sinusoidal and by 
triggering the Triac in the latter-half of 
each AC half-cycle. 

Since the output waveform is a “chop¬ 
ped” sine wave, characteristic of all phase- 
controlled Triac circuits, its RMS value 
cannot be easily measured with an average- 
indicating meter movement such as the 
moving-coil type found in multimeters. It 


could be measured, if the “form factor” 
(ratio of RMS value to “average” value) was 
known, but the “form factor” changes as 
the Triac conduction angle changes. The 
RMS value of the output waveform can be 
measured directly only by a true “RMS 
indicating” or so-called “square law” 
meter such as a dynamometer or elec¬ 
trostatic voltmeter. 

We shall describe an indirect method of 
measuring RMS voltages later on in the 
article. 

The O.luF capacitor shunting the 5.6K/1W 
resistor bypasses any “spikes” which may 
be superimposed on the incoming mains 
voltage waveform and thus makes the 
circuit less susceptible to interference such 
as that generated by commutator motors. 
Two important components on the circuit 
diagram remain to be discussed. These are 
the inductor Ll and the O.luF capacitor 
connected from the Triac side of the load to 
the neutral line. 

As with most phase-controlled circuits, 
this unit generates electrical interference in 
the radio frequency spectrum due to the 
rapid switching of large amounts of power 
by the Triac. The interference generated 
has harmonics up to lOMHz and higher. The 
inductor Ll and O.luF capacitor are con¬ 
nected in a low pass filter to considerably 
reduce the amount of radio interference 
generated by the circuit. The O.luF 
capacitor should have a voltage rating of at 
least IKVDC to ensure reliability. It may be 
a paper or mixed dielectric type. 


ELECTRONICS Australia, February, 1972 45 
































'^ecorcfiog 


•tah/oaho 


Just add sound 


A simple statement, but to the many professional audio engineers using EMITAPE it means 
flawless recording. EMITAPE provides the qualities of low modulation noise, good dynamic 
range and signal-to-print ratio so essential in professional sound. Of course you don't have to 
be a professional to appreciate EMITAPE quality. It is inherent in all types of EMITAPE in reel 
and cassette. Try it for your next recording and hear the difference. 


E.M.I. (Australia) Limited. Branches in all Capital Cities 
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At top is the internal view of the AC regulator unit and below it is the wiring diagram 
showing all circuit connections. 


We have not provided a power switch for 
the circuit. If the load is not connected, no 
power can be consumed and we assume that 
the load, i.e., an enlarger, will have its own 
power switch. For similar reasons, we have 
not provided a fuse. Unless the load is short- 
circuited the Triac will not be damaged, and 
if the load was short-circuited a fuse would 
not provide sufficient protection to the Triac 
to prevent its destruction. 
CONSTRUCTION. The prototype unit was 
housed in a diecast metal box measuring 4 ^k 
X 3‘»4 X 2in, as made by STC or Eddystone. 
These are available from most suppliers 
and are recommended as they are rugged 
and provide an effective shield for the in¬ 
ductor, Ll. Apart from the Triac and the 
output setting preset potentiometer, all the 
components are mounted on a 16-lug length 
of miniature tagboard. 

Almost any Triac with a blocking voltage 
rating of 400 volts or more and a current 
rating of several amps may be used in this 
circuit. The Triac used in the prototype was 
the AC06DR made by ITT. This was 
mounted on a small heatsink measuring 24 
X 14 inches, made from 18 gauge 
aluminium. Since the case of the Triac is at 
mains potential, the heatsink must be 
isolated from the case by two insulating 
pillars. 

If the Triac used is mounted on a small 
plate as described above, the power rating 
of the load must not exceed 250 watts for 
llOV operation. This rating takes into ac¬ 
count the power dissipated inside the case 
by the two 3-watt resistors and the required 
Triac derating for high ambient tem¬ 
peratures and conduction angles less than 
180 degrees per half-cycle of AC. Also taken 
into account are the very large surge 
currents which occur when a llOV lamp is 
operated with peak voltages of 340V — the 
peak of the 240V mains voltage waveform. 

The load power rating may be increased, 
if necessary, in two ways: First, if a 
“plastic pack ” Triac such as MACll-6, 
SC141D or 40669 is used, it may be mounted 
directly on the inside surface of the case 
with the aid of a mica washer and insulation 
bush to provide electrical insulation of the 
A2 Triac electrode from the case. An in¬ 
sulating mounting kit is generally available 
for each Triac, at small extra cost. 

An insulating bush must always be used 
for the mounting screw of these plastic pack 
Triacs otherwise there will be flashover 
from the A2 Triac electrode to case. A word 
of caution: At first sight, the MACU-6 does 
not appear to require an insulating bush for 
its mounting screw but nevertheless this 
must not be omitted. 

With the Triac mounted on the case, the 
load power rating may be increased to 500W 
for llOV operation at ambient 
temperatures up to 100® F. For tem¬ 
peratures above 100® F, the load power 
must again be reduced. If loads higher than 
500W are required, the Triac must be 
mounted on a more efficient heatsink in a 
well-ventilatedcase. Do not disregard these 
precautions otherwise the Triac will almost 
surely be damaged, 

37ie “OUTPUT SET’’ preset poten¬ 
tiometer is mounted at one end of the case, 
which is drilled to allow screwdriver ac¬ 
cess. The two 3-watt resistors are moun¬ 
ted at one end of the tagboard, away from 
other components which might be damaged 
by the high surface temperatures of the 


resistors if these were closer. 

lliere is no preferred polarity for the Diac 
or silicon bilateral switch. They both may 
be connected into circuit in either way. The 
gate of the SBS is clipped short and un¬ 
connected. The compensation preset 
potentiometer is mounted on the tagboard 
as shown in the photograph and wiring 
diagram. This may be omitted, in most 
cases, as mentioned later. 

The method of earthing of the case is most 
important and should ^ followed closely, 
llie mains cord should be passed through a 
grommeted hole in the case and securely 
anchored with a mains cord clamp. The 
earth wire should be terminated to a solder 
lug which is secured by one of the tagstrip 
mounting screws. This earths the case. The 
wire from the earth pin of the output socket 
should connect to the same solder lug, as 
shown on the circuit diagram. When ter¬ 
minating the earth wire of the mains cord, it 
should be left with a loop of slack, so that if 
the cord is strained to the limit, the earth 
wire is the last to break. 

The interference suppression inductor Ll 


is not available commercially but is quite 
easily made. Start by winding a layer or two 
of thin insulation tape on a 2in length of -4in 
diameter ferrite rod. If a full length ferrite 
rod has been purchased it can be cut by 
filing a nick ri^t around the circumference 
of the rod and then snapping it as if it were 
of glass ~ do not try to saw the rod. Close 
wind 50 turns of 18B and S enamelled wire 
over the insulation tape. Then wind in¬ 
sulation tape tightly over the rod in a couple 
of layers. This last step is important — if it 
is not wound tightly the inductor will make a 
buzzing noise due to currents being swit¬ 
ched by the Triac. 

SETTING UP: If the reader has an 
electrostatic voltmeter or dynamometer, 
this is a simple process. All that has to be 
done is measure the output voltage and 
adjust the “Output set’’ preset poten¬ 
tiometer for llOV. If the reader has a 
conventional multimeter, the problem is 
more difficult. He may use a variable auto¬ 
transformer (variac) or adjustable high 
power resistor to provide llOV to a suitable 

(Continued on page 125) 
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WOW! A NEW DUAL TRACE 
OSCILLOSCOPE FROM BWD 


lOMHz-lOmv ALL SOLID STATE 


UNMATCHED VALUE&QUALITY 


$365 

Plus tax if applicable. 

F.I.S. AUSTRALIA. 

bwd 539 combines a 
sparkling performance 
with the renowned 
stability of a bwd 
oscilloscope. An 8 x 10 
cm display with 3kV EHT, 
10MHz triggering and an 
active T.V. Frame or Line 
lock. 5% calibration 
including 10% line 
change and a 2% 
calibration signal. 


BRIEF SPECIFICATION 
VERTICAL AMPLIFIERS: (both 
Channels)-. DC to 10MHz — 

3db, 10mV to 50V/cm In 12 
steps. 

TIME BASE. 

200nSec/cm to 2.5 Sec/cm range. 

18 steps, 5-1 vernier and calibrated 
X 5 magnification. 2Hz to >10MHz 
auto trigger. 

HORIZONTAL AMPLIFIER. 

DC to >750kHz 0.6 to 6V/cm. 

Write and call today for full specifications 
of this model and our wide range of 
highly competitive instrumentation. 



GLftC/993BW 


4B 



B.W.D. ELECTRONICS PTY. LTD. 


DESIGNERS & MANUFACTURERS OF THE FINEST 
ELECTRONIC INSTRUMENTATION 
329-333 Burke Road. Gardiner, Victoria 3146 Phone 25 4425 
127 Blues Point Rd., Nth Sydney, N.S.VV. 2060 Phone 929 7452 
SOUTH AUSTRALIA: A. J. Ferguson Pty. Ltd. Phone 51 6895 
WEST AUSTRALIA: Cairns Instrument Services Phone 23 3871 
QUEENSLAND: Warburton Frank! (Bris.) Pty. Ltd. Phone 51 5121 
NEW ZEALAND: P. H. Rothschild, Lower Hutt Phone 63 581 


BWD EXPORT ACTION 
TO OVER 25 COUNTRIES 
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The home constructor, and those who cater for him by generating con¬ 
structional projects, face a common problem; the unheard of, unthought of 
problems which he can encounter. Just how “way out” such problems can 
be is illustrated by the following story. 


This story comes from a fellow ser¬ 
viceman in Deniliquin, NSW. It is a story 
about an “Electronics Australia” project, 
the 115 Playmaster Amplifier, and the 
problems which an inexperienced con¬ 
structor encountered when he tried to build 
it. 

In one sense, this story probably belongs 
in some other part of the magazine but, 
since it is a situation as seen by a ser¬ 
viceman, the Editor has suggested that I 
present it from that point of view. At the 
same time, the message to home con¬ 
structors is the prime reason for telling it. 

The story began in the early part of 1968. 
Apparently the constructor was unable to 
get the amplifier working after he had built 
it, and there was an exchange of letters 
between himself and the Assistant Ediitor, 
in an effort to track down the fault. 

My colleague was able to collect and 
forward to me most of this correspondence. 
With the benefit of hindsight, it makes in¬ 
teresting reading. The predominant 
symptom in all the letters is the repeated 
failure of the complementary pair tran¬ 
sistors, although a lot of other symptoms 
were listed, many of which it is now obvious 
were not really to do with the problem.Also, 
it would appear that the fault which was 
eventually discovered may have been in¬ 
termittent, thus further confusing the issue. 

Significantly, one of the letters from the 
Assistant Editor contained the following 
interpretation of one symptom mentioned 
by the constructor. 

“The absence of any voltage at the 
collector of the 2N3645 suggests that, 
somehow, the output terminal was short 
circuited, causing the failure of the com¬ 
plementary 2N3642.” 

As it ultimately turned out, this diagnosis 
was correct as far as it went, but it did not 
lead to the cause being found. 

At this point I can do no better than quote 
my colleague. 

“Eventually, the constructor became 
discouraged at having no success in getting 
the amplifier to work and tried to get it 
repaired by various service people, but 
found that no one would tackle it. 

“As a result, and due to somebody 
knowing somebody who knew me, I found 
this Playmaster 115 being offered to me to 
have a look at and to let them know what I 
thought of it. It wasn’t a very pretty sight, 
the printed wiring having been knocked 


about due to a lot of component changes 
while trying to solve the problem. I was also 
supplied with a folder containing the circuit 
as well as copies of all correspondence 
pertaining to it, so I decided to have a go at 
the job. 

“What I did to the amplifier generally is 
of no significance. In making the amplifier, 
this gentleman did all the right things, 
although his soldering was not as neat as 
would have been desired. The unit was 


wired up perfectly, and the output was not 
obviously shorted. In fact the constructor 
was caught out by something that, to me, is 
a routine elementary step in making up a 
kit, that of making sure that all chassis 
holes were clean and free from burrs etc. In 
theory, I suppose this step should not be 
necessary. 

“By now you’ve probably guessed the 
cause of the trouble; a burr on the chassis 
cutting through the mica insulator under 
the transistor and shorting out the ‘lower’ 
40250, putting almost the full supply voltage 
across the poor 2N3642. 

“However, it was a cruel twist of fate that 
caused damage to the unit. The chassis was 
punched for the 40250 transistors in what is, 
to me, an odd way. The transistor holes in 
the top left and bottom right corners ap¬ 
peared to have been punched from the in¬ 
side out, while the top right and bottom left 
holes were punched from the outside in, in 
this case the burrs being inside and 
protection being given by the nylon washers 
used for mounting the transistors. 

“Now, the transistors in the top left and 
bottom right corners were those nearest the 
common rail, whereas those at the top right 
and bottom left were nearest the positive 
rail. Had the punching order been reversed 
the supply would have been shorted, 
causing nothing more than blown fuses until 
the fault was discovered.” 

In order that those readers not familiar 



The relevant portion of the circuit, one channel only, showing where the short circuit 
occurred. Ironically, it involved the transistor closest to the common rail in both cases. 



A rear view of the amplifier case, showing how the output transistors are mounted 
Those at top left and bottom right are the ones concerned, the holes for the remaining 
two having been punched from the opposite side. 
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NOW AVAILABLE AS A HANDBOOK 



Fundamentals of 

SOLID STATE 

Few technical articles have received as much praise and support from readers as the series 
Fundamentals of Solid State, which began in the May 1969 issue of "Electronics Australia", and 
concluded only recently in the November 1970 issue. Written by Jamieson Rowe, BA (Sydney)’ BSc 
(Technology NSW), Ml REE (Aust), Technical Editor of "Electronics Australia" and a respected 
engineering author, the series provided a wealth of valuable information. In response to reader requests we 
have now republished this nnaterial under one cover, to form our latest technical handbook. 



Fundamentals of Solid State forms a most valuable and up-to-date introductory textbook dealing 
with the structure, principles of operation, and applications of semiconductor devices. It is written not 
only for the experimenter, amateur electronics enthusiast and service technician, who perhap>s may never 
wish to delve into the subject in great depth, but also as preliminary qualitative reading for the technical 
college student, university undergraduate and "valve era" engineer intending to progress into more 
detailed study. 

A unique feature of Fundamentals of Solid State is that it bridges the gap between the superficial 
and unsatisfying explanations usually given in elementary texts, and the complex mathematics and 
quantum mechanics found in the advanced texts. By "boiling down" the important basic concepts to the 
level of physical device operation, the author has provided an introductory text which is both sound and 
satisfying, yet easily read even by those with a relatively modest background in electronics. 

Fundamentals of Solid State provides a thorough introduction to modern semiconductor 
technology. It begins with the basic ideas of atomic structure and electrical conduction in solid materials, 
then introduces in logical order the various discrete semiconductor devices, and finally progresses to 
describe the intricacies of the modern integrated microcircuit. 

Like earlier volumes in the "Electronics Australia" handbook series. Fundamentals of Solid State is 
printed to the same format as this, page, but on a high quality offset paper. It comprises 120 pages, 
including a comprehensive index and glossary of terms, and is enclosed within an attractive and very 
durable cover of high quality embossed card. 

Copies of Fundamentals of Solid State may be obtained by calling personally at any of the offices 
of Sungravure Pty Ltd, as shown below, or by completing the form at the bottom of this page and posting 
it together with the appropriate remittance. 


SYDNEY 

MELBOURNE 

ADELAIDE 

NEWCASTLE 

PERTH 

BRISBANE 


Herald-Sun Bldg, 12th floor, 236-243 Jones St, Broadway 
or 26 Hunter Street, Sydney. 

374 Little Collins Street. 

104 Currie Street. 

22 Bolton Street. 

454 Murray Street. 

78 Elizabeth Street. 





TO: ELECTRONICS Australia, Box 2728, GPO Sydney, 2001. 

Please send me... copies of ^Fundamentals of Solid State" at $2.30 each posted within the 
Commonwealth. (S2 plus postage to overseas buyers. Please estimate weight.) 

Please enclose only cheque, money order, Australian postal order etc, NOT CASH. 


NAME . . 

address 


(BLOCK LETTERS) 


STATE ..POSTCODE. 

A special 10% discount is available on the single copy rate for bulk orders of not less than 25 
copies to Radio Clubs, Youth Groups, etc. Please enclose remittance with order including 
estimated parcel postage or freight. 
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with the particular amplifier will be better 
able to appreciate the significance of the 
physical layout, 1 have arranged for the 
photograph of the rear of the chassis to be 
reproduced, with the appropriate trans¬ 
istors indicated. 

1 have also arranged for an appropriate 
portion of the circuit to be reproduced, 
consisting of the upper of the two channels. 
(The lower channel is a mirror image of it.) 
"llie short circuited collector has been 
captioned. 

This incident probably sets some kind of a 
record for coincidence or, as my colleague 
puts it, “irony”. 

It also points up the traps facing those 
who tackle a project like this for the first 
time, and the problem facing those who 
describe such projects. Ideally, they ^ould 
warn their readers of such traps but, even 
assuming that they could foresee thenpi all, 
there is a practical limit to the space which 
can be devoted to such things. 

And even more important, I imagine, is 
the possibility that more experienced 
readers would very quickly tire of 
elementary warnings of this kind, repeated 
in project after project. As a result, every 
such article represents a compromise 
between what would be ideal and what is 
practical. 

One of the unfortunate asf^cts of this 
problem is the difficulty which the con¬ 
structor experienced in getting anyone to 
look at the job. Not that one can really 
blame the servicemen. They make their 
money from their experience with com¬ 
mercial devices, with which they rapidly 
become familiar. To take time to 
familiarise themselves with a device, the 
like of which they may never see again, is 
likely to be more costly than the customer 
would tolerate. 

It is only when the customer can find 
someone who has had previous experience 
with the same piece of equipment, probably 
on a personal basis, that there is any hope 
that they will be prepared to have a go at it. 

Some firms, who market kits of parts for 
published projects, gain experience with the 
circuits because they also build them for a 
percentage of their customers. These firms 
often offer a checking and repair service, at 
least for those people who purchased the kit 
from them in the first place. 

Apart from these avenues, the home 
constructor may sometimes find himself 
lost in the wilderness and realise, too late, 
that he has taken on rather more than he 
can handle; that, in fact, he has only a 
limited ability to track down these faults 
himself. 

On the other hand, this is the kind of 
challenge which most home constructors 
face up to pretty well. It may take some 
time but sooner or later they will either 
crack the problem themselves, or find 
someone who can at least put them on the 
right track. And when they do, they will be 
just that much more experienced. 

In lighter vein, I have a story from a 
reader. Mr. G. C. of Orange, NSW, which I 
am happy to add to my collection of those 
concerning well intentioned but misguided 
do-it-yourself typbs. Here is Mr. G. C.'s 
story. 

I have often been amused by the Ser¬ 
viceman’s stories of off-beat repair jobs by 
unskilled or non-technical persons, but just 
recently I came across a beauty. In case it 


sounds like a “tall story” I have 
photographed the evidence. 

It all started when an acquaintance 
borrowed a battery charger and casually 
mentioned that his would not work, even 
though he had overhauled the rectifier and 
the transformer was OK. 

Overhauled a rectifier? This I wanted to 
see. So he went and fetched it. And — oh 
no! He had completely dismantled the 
rectifier and, with much energy, scrubbed 


them together on a single bolt. 

And because they were not very efficient 
devices, they generated a lot of heat. To 
dissipate this, cooling fins were included in 
the assembly, making the whole device 
quite bulky. 

It is also interesting to note that the 
clamping pressure on the whole assembly 
was quite critical, and the makers 
specifically warned against tampering with 
the assembly bolts. 


The ^'evidence*'. Good 
intentions and elbow 
grease are not enough 
when it comes to 
overhauling rectifiers. 
In fact, they are best 
left well alone. 



and polished the discs, plates and washers 
with emery paper and steel wool, because, 
as he put it, ‘‘they were a bit rusty looking.” 

Not satisfied with this he then drilled 
fresh holes, a bit off centre, in the cooling 
fins, discs and end plates, and re-assembled 
the whole thing. (See photo.) A better short 
circuit I have yet to see. 

The transformer was a centre-tapped 
type, with about 15 volts each side. Ac¬ 
cording to the owner, “In spite of the centre 
tap fuse blowing, the tranny got stinking 
hot.” Yes, I didn’t doubt that. After all, he 
still had his beautifully constructed dead 
short across the two outer ends. 

Fortunately, he had only mildly cooked 
the transformer. I cleaned it up, fitted some 
automotive type diodes, and lowered the 
voltage by means of the primary taps. Then 
I fitted some new fuses and he had a 
charger which was as good as, or better 
than, new. In return, I scored a good laugh 
and the old rectifier pieces to photograph. 

I will leave it to you to explain to your 
readers as much as you think fit about how 
these rectifiers work. 

Well, thank you, G. C. for an interesting 
and amusing story, and one which certainly 
gives a new twist to the saying, “A little 
knowledge is a dangerous thing.” 

As for the workings of the rectifier, I 
imagine most of my readers would be fairly 
well up on this rather elementary theory. 
Still, for those who may be a little rusty, the 
following may bring them up to date. 

Prior to the development of silicon rec¬ 
tifiers, the most popular heavy duty rec¬ 
tifiers were copper oxide and, later, 
selenium types. The copper oxide types 
consisted of discs of copper, one side of 
which had been caused to oxidise, clamped 
in intimate contact with some other clean 
metal surface. This interface — the copper 
oxide and the plain metal — had the useful 
property of allowing current to flow much 
more readily in one direction than the other. 

Since each interface could withstand only 
a |few volts, high voltage rectifiers were 
made up of many interfaces, or ‘ couples”, 
effectively connected in series by clamping 


Later, selenium was used in place of 
copper oxide, and was a good deal more 
efficient, though still a long way from the 
efficiency of silicon. The physical structure 
remained much the same, although the 
higher efficiency permitted smaller units to 
do the same job. 

From all this it can be appreciated just 
how wrong our enthusiastic friend was in 
his approach to overhauling a rectifier. ® 
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Using IMPATT diodes 

at microwaves 

PART 2 OF A TWO-PART STORY 


The second part of a two-part article dealing with the use of the recently 
developed silicon IMPATT diode in microwave systems for use in Doppler 
radars, intruder alarms, and communications. Here the authors discuss the 
performance of a simple IMPATT oscillator, and describe suitable circuitry 
for power supply and detection. 

by MICHAEL COWLEY and STEPHEN HAMILTON 


The die-cast aluminium oscillator using 
an HP 5082-0432 Impatt diode shown in the 
first article has been thoroughly tested to 
determine all of its important performance 
characteristics. These are summarized in 
table 1, while figures 5 and 6 give more 
detailed performance data as a function of 
bias current and temperature, respectively. 
The variation of frequency with tem¬ 
perature is well within FCC limits (10.525 
GHz +25 MHz). 

This laboratory test data not¬ 
withstanding, the most meaningful way to 
evaluate an oscillator for a Doppler radar 
system is to use it in an actual system and to 
measure the system performance. The 
oscillator described has been evaluated in 
the laboratory and in the field in a con¬ 
ventional radar system^ like the one shown 
in figure 2a. in December. 

In addition the oscillator has been 
evaluated as a self-detecting unit in the 
configuration shown in figure 7. This mode 
of operation is extremely simple, because it 
eliminates the couplers and the mixer ^ode 
and only requires a single microwave 
component in addition to the oscillator — a 
horn antenna (see Southworth, p.413). 

Self-detection is not a new phenomenon 
and can be used with almost any oscillator. 
It relies on the fact that the nonlinearity of 



Idc (mA) 


Figure 5 (above): The effect of diode 
bias current on performance. Figure 
6 (below): The effect of temperature 
on power level and frequency. 



the oscillator device itself performs the 
mixing function. In general, sensitivity in 
this mode is inferior to the conventional 
mixer-diode mode of operation. Part of the 
reason is that the full AM noise of the 
oscillator is available to be down-converted 
to the IF in the self-detecting mode output, 
while in a conventional system, the noise is 
attenuated by the over-all coupling factor 
< typically 20 dB) of the couplers that bring 
oscillator power to the mixer diode. 

Nevertheless the performance in this 
mode is adequate for many short-range 
applications, such as intrusion alarms, 
traffic sensors, noncontacting velocity 
measurement systems, rate-of-descent 
indicators for light aircraft, and such 
automotive devices as braking radars and 
electronic speedometers. 

Doppler radar receiver sensitivity is 
expressed as a minimum detectable signal 
(MDS), which is the received microwave 
signal power required to produce an output 
at the IF terminals equal to the receiver 
noise (S/N = 1.0). The MDS naturally 
depends on the bandwidth and centre 
frequency of the audio amplifier following 
the receiver; the required bandwidth and 
centre frequency are, in turn, determined 


Hewlett-Packard Company, Palo Alto, California 

by the expected target speeds. 

For automobile-related radars (police- 
radar, automatic-brakihg, antiskid and 
traffic-control systems) a passband of 
about 300Hz to 3000 Hz — corresponding to 
speeds of 10 to 100 mph, respectively—is 
usually required. For intrusion alarms, the 
targets are humans, and the exp^ted 
Doppler frequencies are correspondingly 
lower — in the range of 5 to 300 Hz. 

The performance of the Impatt-diode 
oscillator in both a conventional system and 
in the selfdetecting mode is summarized in 
table 2. In the conventional system, a low- 
noise Schottky barrier or “hot carrier’’ 
diode was used as the mixer. 

The expected ranges of the systems have 
been calculated with the radar-range 
equation, (see Terman, p.l017) for audio 
passbands corresponding to the speed 
ranges of typical humans and automobiles. 
In addition the ranges for the self-detecting 
mode have been measured with typical 
humans and automobiles and they are listed 
for comparison. 

The antenna gain used in the 
measurements was 18 dB. A calculated 
range for automobile velocity, using the 
conventional detection mode, is also shown 



Figure 7: The basic Impatt oscillator may be used in the self-detecting mode 
for Doppler radar and intruder alarms, to lo wer costs. 
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Table 1. Performance characteristics of low-cost Impatt oscillator 


Power Output, nominal 

100 mW 

Frequency 

10.525 ± 0.080 GHz. 

Efficiency, typical 

3.5% 

Required Bias Current, typical 

35 mA 

Required Bias Voltage, typical 

85 to 95 V 

Oscillator Loaded Q 

^1000 

Pulling Figure" 

6 MHz 

Pushing Figure 

10 kHz/mA 

Recommended Maximum Load VSWR 

1.5:1 

Incremental Diode resistance as seen at bias port 

^150 ohms 

AM Noise-to-Carrier Ratio 

-133 dB/100 Hz BW (SSB) 

FM Noise, Af,.„js in 100 Hz bandwidth 

7 Hz 

Frequency stability over --40°C to +60''C 

.± 10 MHz 


* The pulling figure of a microwave oscillator is defined as the 
maximum deviation that can be produced by a load with a VSWR 
of 1.5:1 as it is moved through 360"* of electrical phase angle. 


R1 - Vz/Wc 


Table 2. System performance data 



NOTE: THE HEATSINK FOR Q1 MUST BE 
ISOUTED FROM GROUND 


Figure 8: A simple constant current diode biasing circuit. 
The zener should be between 5 and lOV, 


for an antenna gain of 25 dB, such as might 
be used in a police>radar system. 

The differences in range between systems 
using the self-detecting and conventional 
modes are apparent from table 2. It is fairly 
clear that the self-detecting mode is quite 
restricted in range compared with the 
conventional mode. Its simplicity is its 
strong point. 

Impatt diodes must be biased with a 
constant current, not a constant voltage. 
The current regulator circuit of figure 8 is 
well suited for this job. It is simple, ef¬ 
fective, cheap to build and consumes very 
little power. It will hold the oscillator bias 


Application 

Self¬ 

detecting 

mode 

Conventional 
(external 
mixer) 
mode 

Intrusion alarm band 



(fi, = 5 to 300 Hz): 
MDS (dBm) 

-85 

-107 

Calculated range' 

(ft.) 

160 

560 

Measured range (ft.) 

105 

— 

Police radar band 
(f 1,-300 to 3000 Hz): 



MDS (dBm) 

-80 

-107 

Calculated range^ 

(ft.) 

220 

1000 

Measured range (ft.) 

200 

— 

Calculated ranged 
(ft.) 


2500 


Notes: All of the calculations and measurements in this table are 
based on an . output power of 100 mW and an antenna gain of 18 
dB, except as noted. 

1. S/N = 10 dB; effective target radar cross section, 0*= 1.0 m2 

2. S/N = 3 dB; O’ = 2.5 m2 

3. S/N = 3 dB; or = 2.5 m2; antenna gain = 25 dB 


current constant to within ±1 mA over 
temperature variations from —40 to -1-60 
degrees C and over supply-voltage 
variations from 100 to 150V. 


2X2N3241A.TT801 


In addition it reduces power-supply ripple 
by a factor of about 1000, which con¬ 
siderably eases the power-supply filter 
design. For a fast laboratory evaluation 
setup, the regulator can be replaced by a 
large resistor in series with the voltage 
source and the Impatt diode. 

If the radar system or other Impatt 
diode system must operate from a 12-V 
source, such as an automobile battery, the 
DC-DC converter of figure 9 provides a 
cheap and simple way to boost the voltage 
to the 120 V needed by the constant-current 
source. The use of this converter caused no 
loss of sensitivity in comparison with a well- 
regulated laboratory supply. This result 
was ensured by paying careful attention to 
the converter filter design and by choosing 
a converter chopping frequency well above 
the desired Doppler frequency band. The 
A • , X j, t . t A converter chopping frequency in this case is 

Figure 9: A simple DC-DC converter to feed the current regulator. approximately 16 KHz. 
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To Dream the Impossible Botterik 

Why impossible? of temperatures; remain Whew. But, we built it. 

Well, a battery which utterly sealed; deliver a more 'Cveready' Gold Alkaline 

outperforms all others, with consistent voltage at all times; Energizer. Against all odds, 
continuous use in high drain give low impedance and 
equipment; a battery to resultant fidelity improve- 
operate over a wide range ment in sound equipment. 


08S.P.199 


Spread the word. 

The impossible can happen. 

batteries Products of 

‘Eveready' & ‘Union Carbide' are registered Tr^de Marks. 
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PASS BAND (3dB) 

01 

C2 

C3 

5-300HZ 

0.1 

0.2 

220mF 

300.3000Hz 

.01 

.02 

22|iF 


Figure 10: A threc’Stage audio amplifier suitable for Doppler radar and in¬ 
truder alarm use, Q3 could be a BC108, TT108, or2N3565, 


The converter transformer is based on a 
core such as the model H5C EP-20 AL13500. 
by TDK Electronics Corp of Japan. 
(Editor's note: the agents for TDK in 
Australia are G. E. C. Australia Pty Ltd) 
The transistors are silicon NPN types with a 
dissipation of around 2W when provided 
with suitable heatsinks, such as the RCA 
type 2N 3241A (or the STC type TT801A). 
The rectifier diodes could be type 
BY126 / 400 or equivalent. 

The only additional component that is 
needed to make a complete self-detecting 
mode radar system is the audio amplifier. A 
suitable unit, with 40 dB of gain, is shown in 
figure 10. Note that two sets of capacitor 
values are given — one for a 5-to-300^Hz 
passband. the other for 300 to 3000 Hz. 

If all of the components are put ti^ether, 
as shown in the block diagram of figure 7. 
the result is a small, low-cost, reliable 
Doppler radar set that will draw only 0.5 to 
0.7 amps from a 12-volt automobile battery. 


In closing the authors would like to 
acknowledge the assistance of G.P. fund, 
who performed the design, optimisation and 
evaluation of the Impatt oscillator 
described. Contributions to some of the 
measurements were made by G. Horn and 
D. Gray. 
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Bell Labs Develop “Remote Blackboard” 

An experimental system for transmitting and receiving handwritten in¬ 
formation over the same telephone lines that now carry conversations has 
been devised by Bell Laboratories engineers in Holmdel, New Jersey. 


Ttie system is haded as a major con¬ 
tribution to the technology of large screen, 
realtime displays. 

Information is displayed by the receiving 
station in real time or nearly as it is written 
at the transmitter. 

In order to transmit handwriting and 
graphic information in the “remote black¬ 
board” system, a tiny “location indicator” 
attached to a writing instrument — chalk, 
pen, pencil, or stylus — is used to determine 
all movements performed on a writing 
surface. 

The location indicatot* is a commercial 
electronic device that provides a steady 
series of ultrasonic pulses. These pulses 
indicate the precise location of the writing 
instrument as it is moved over a writing 
surface bounded by two “continuous strip” 
or bar-shaped microphones. 

The microphones are sensitive enough to 
accurately detect the location of the chalk 


or stylus at any point on the writing area. 
Lifting the location detector from the 
writing surface interrupts the “write 
signal.” 

Handwriting motions in the “remote 
blackboard” system thus generate a stream 
of electrical pulses. These pulses are fed to 
a data set that converts them to signals 
easily transmitted over telei^one lines. 

At the receiving terminal, another data 
set translates the incoming signals back to 
electrical pulses to drive two mirror 
galvanometers. 

The galvanometers are used to deflect an 
ultraviolet light beam to follow all the 
motions performed on the writing surface at 
the transmitting terminal. As the 
ultraviolet beam “moves’^ across a special 
photosensitive film, handwriting is 
reproduced, and simultaneously projected 
onto a wall or a screen. 

(FYom “Electronics Weekly”) ® 
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YOUR 
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CHOOSE a career in the field of 
ELECTRONICS* — the Nation's most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
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tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 


KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault firxling and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
s^ndards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
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FORUIVI 

Conducted by Neville Williams 


The "Hot Seat", electric fences and all that 


Were we wise or unwise in featuring the “Hot Seat” in the November issue? 
Is it purely and simply a fun thing or is there a significant element of danger 
in its use? A couple of letters from readers written in a very responsible 
vein have triggered off this discussion of the subject. 


In case you didn’t see the November 
issue, the “Hot Seat” was essaitially an 
electronic party game, which we assumed 
would be played primarily by young people. 

Two players perch on wooden stools. 
Each holds a press button in their hands, 
and concentrates their attention on red and 
green indicator lights, the red light being 
on. At a point in time determined by a 
transistorised control circuit, the red light 
suddenly goes out and the green light comes 
on. 

It is now a matter of reaction time. The 
first player to depress the button after the 
green li^t comes on delivers a pulse to an 
auto ignition coil mounted beneath their 
opponent’s stool and connected to a couple 
of metal foil strips on the seat. The penalty 
for being slow off the mark is a high-voltage 
jolt in the nether regions sufficient to 
prompt a grunt or a yell or a squeal, 
depending on the personality and the sex of 
the victim! 

If a contestant should press the button 
before the lights change, they cop the jolt 
themselves! 

Information about the gadget first 
reached us from a youth group situation in 
which it had been used on a large number of 
occasions, both here and overseas. We 
gather that it has been quite a riot and a 
good time has been had by all — contestants 
and onlookers alike. 

Did “Electronics Australia” want the 
story? We could have any details and rights 
for the asking. All we had to do was to 
organise the article, the drawings and the 
photographs. 

Hie offer triggered a good deal of 
discussion amongst our staff members. 
Would it be a legitimate and worthwhile 
project? Was the fun element unduly 
primitive and inappropriate to the dignity of 
the journal? Was the gadget safe in the 
physical sense? 

While arguments and discussion are 
normal and helpful, sooner or later a 
decision has to be made and, as the man on 
the executive hot seat, I had to make it. I 
okayed the Hot Seat on the following basis: 

1. Dignity, so called, can be overdone. In 
a world heavy with tensions, a bit of 
primitive (and presumably harmless) fun is 
a good thing. 

2. The electronics represented a useful 
practical exercise with logic circuitry. 
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3. The Hot Seat had to be presented in the 
context from which it came; a fun gimmick 
for parties, with the onus of like or dislike 
clearly on the reader. 

4. It had to be established on firm grounds 
that the risk level was so low as to be 
negligible. 

Note that I did not say that the risk level 
must be zero. If this was a pre-requisite to 
human activity, civilisation would grind to a 
halt and the human race would cease after 
one generation. 

'Phis observation is not made as a smoke 
screen. It is absolutely true. If you haven’t 
thought it through, there’s no better time 
than the present. One cannot even walk 
without the attendant risk of slipping and 
breaking a limb; I know, I’ve done it! But 
there’s no point either in sitting around to 
minimise the risk of broken limbs; you 



Assistant Editor Phil Watson once 
inherited a medical coil that looked 
something like this. He recalls that, 
with the plugs in the outer sockets, 
the current was sufficient to convulse 
and virtually lock the arm muscles. 
Also supplied was an applicator plate 
for toning up other parts of the body! 
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would encounter risks of a quite 
different kind. 

And so on. 

Careful inquiries from people who had 
been using the original Hot Seat gave no 
hint of any harmful physical or emotional 
incident. Reactions had never gone beyond 
what was intended. This was reassuring 
but, of course, it did not prove that the 
unexpected could not occur. 

In fact, there is always a possibility that 
the unexpected will occur as the result of an 
involuntary reaction to an electric shock — 
or a pinch, or a tap on the shoulder or even 
an unexpected spoken word. 

In terms of direct electrical hazard, it 
seemed that the most practical reference 
and comparison was with the electric fence, 
widely used in country areas. Electric 
fences involve wires strung across the 
countryside on insulated supports, and 
carrying periodic high voltage pulses. It is 
assumed that animals will learn about the 
pulses the hard way and thereafter stay 
away from the fence. 

Originally, the magnitude, duration and 
repetition rate of the high voltage pulses 
was determined largely by circumstances 
and the commonsense of the persons 
responsible for the system. This seemed 
like leaving too much to chance with 
something as exposed as an electric fence. 
Standards have therefore been 
promulgated by the Standards Assiciation 
of Australia defining the nature of the 
pulses which should be applied to the wire. 

The pulses must obviously be sufficient to 
deter an animal from making further 
contact with the wire. No less obviously, 
they must not be such as to present anything 
more than a negligible hazard, in the 
electrical sense, to an animal or to a human 
who absorbs them. 

There again is that word “negligible”. It 
could always be argued that an animal, in 
shying away from the wire, might suffer an 
injury. Or a human might involuntarily pull 
the trigger of his gun and shoot somebody! 

But, personally. I’d rather negotiate an 
electric fence any day than its barbed-wire 
counterpart! 

It may reasonably be argued that not all 
electric fences conform to the official 
standards. It may be contended that they 
should be outlawed altogether. 

Fair enough. But, right now, electric 
fences are a fact of life and they are the 
subject of standards which aim to reduce 
any risk involved to a negligible level. 

If a human does contact an electric fence, 
there is a strong chance that the shock will 
pass through the upper part of his body on 
its way to ground. In so doing, if the shock 
was going to be a hazard, its effect would be 
maximised. 

In view of all this, it seemed logical to 
regard the Hot Seat as safe if: (1) the pulse 
was kept within the SAA standard 
specifications for an electric fence and 
especially as (2) it would be a single pulse 
applied across a localised area fairly remote 
from the myocardium. This thinking was 
clearly reflected in the original article. 

Following publication, a reader attached 
to the CSIRO drew to our attention certain 
SAA specifications other than those which 
we reproduced. He was concerned because 
some admittedly hurried calculations 
seemed to indicate that the Hot Seat elec- 















ironies would transgress these additional 
provisions. We didn’t think so but, just to 
make sure, we set up the circuitry and took 
a new set of measurements. 

Amongst other things the SAA Electric 
Fence Controller Specifications under 
discussion deal with a current-versus- 
time rating for the discharge, duration of 
the pulse and overall energy storage. 

Taking item 2 first, the SAA requirement 
is that the overall duration of the pulse must 
not exceed 0.2 second, an increase on the 
previously quoted figure of 0.1 second. 
From a typical ignition coil secondary, the 
Hot Seat produces a single major pulse 
which, overall, is a mere ISOuS wide, or 
.00018 second. TTie zone of highest voltage is 
only about lOOuS wide. 

The third item requires that “the quantity 
of electricity shall not exceed: 1 mA/sec 
after 0.1 second of each pulse; 0.4 mA/sec 
between pulses. The Hot Seat is completely 
discharged after .00018 second. After this, 
the circuit is completely disconnected from 
the storage system by the reverse blocking 
of the thyristors so that there is no residual 
charge between the non-repetitive pulses. 

In all these respects, therefore, the Hot 
Seat is well inside the SAA requirements for 
an electric fence. 

Turning back to the output current, the 
two most pertinent figures from the SAA 
limits is that the output current shall not 
exceed 300mA for more than 300uS, or 
500mA for more than lOOuS. 

Under the SAA test conditions with a 1- 
megohm load, the output voltage from the 
hot seat peaks to 4.5KV and the output 
current to a'mere 4.5mA. This voltage will 
diminish rapidly as the effective load 
resistance across the coil is reduced, 
although the pulse width is not greatly af¬ 
fected. The falling voltage limits the rise in 
current. 

The SAA requires that a second test be 
performed with 500 ohms across the output 
— a figure which approximates body 
resistance after breakdown of the dry 
surface skin. Whereas the test with a 1- 
megohm load indicates the nominal 
maximum voltage which the device can 
deliver, the 500-ohm test indicates the 
maximum current which it can deliver to a 
body absorbing an electrical shock. 

Under these conditions, pulse voltage 
from the Hot Seat fell to something very 
close to 70, giving a peak current of 140mA. 
Having in mind that the high voltage area of 
the pulse is of no more than lOOuS duration, 
this figure of 140mA can be compared with 
the SAA figure of 500mA for the lOOuS pulse. 
And, even then, the 500mA is not a limit 
figure; one woidd judge from the wording 
that it means: if the output current exceeds 
500mA it should not do so for more than 
lOOuS. 

,In short, the Hot Seat produces a single 
isolated pulse which is well inside the limits 
laid down by the SAA for repetitive pulses 
and which, in any case, is applied across a 
localised area. 

It would therefore appear to be much, 
much safer than a “safe” electric fence! 

The second letter came from a reader at 
the Medical School at Adelaide University. 
The first part of the letter emphasises the 
risk of passing currents through the heart 
region, particidarly if the shock happens to 
coincide in time with the instant when the 
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heart is most easily triggered into ven¬ 
tricular fibrillation. Should the recipient 
have “existing myocardial pathology” the 
risk would be even greater. 

In making these comments, the 
correspondent has apparently assumed that 
the Hot Seat can initiate a current of a 
magnitude determined by body resistance 
and an applied voltage of around 4.5KV. In 
fact, as we have shown, the voltage 
regulation of the device is poor (in¬ 
tentionally) and the voltage falls rapidly 
with the resistance of the applied load. As 
the foregoing figures will have indicated, 
the voltage and current involved in a 
practical situation is far smaller than might 
seem to be the case at first glance, and well 
below what the SAA apparently regards as 
an acceptable risk for electric fences. 

A second part of the letter dicusses the 
possible risk to joints, muscles and tendons 
from the impulsive, unco-ordinated reac¬ 
tion to an electric shock, particularly to 
people with “underlying bone, muscle or 
joint pathology”. To quote: 

“As most joints rely on co-ordinated 
agonist / antagonist action for their 
stability in movement, such unco-ordinated 
movement puts them at risk.” 

The writer goes on to stress that, when the 
situation is such as to multiply the number 
of p^ple and the number of events, it must 
statistically increase the risk of a non-funny 
eventuality. 

All this is undoubtedly true but again 
comes the question: is the risk level 
significant or noticeably above the risk 
“ambient”? ^ 

May not the participants be a lot safer 
watching and playing Hot Seat than 
engaging in a variety of other activities as 
commonplace as riding around in a motor 
car? 

In fact, thinking around the whole subject 
of self-administered impulse shocks, it was 
hard to reach any conclusion other than that 
they have been surprisingly innocuous in 
the overwhelming majority of cases. 

As a lad, I recall that “medical” shocking 
coils were once commonplace, particularly 
amongst older people. You paid your money 
and received in exchange a polished wooden 
box, replete with wires, brass terminals, 
applicator plates and handles. You con¬ 
nected it to a battery, set the trembler or 
vibrator going, attached yourself to the 
applicators or handles and subjected 
yourself to as much current as you could 
tolerate. 

A quite startling array of claims was 
made for these devices. TTiey could tone up 
muscles, relieve arthritis, combat 
sluggishness — in fact, just about anything 
through to growing new hair! And, of 
course, the more current you could ad¬ 
minister to yourself, the more efficacious 
the treatment was supposed to be! 

And don’t imagine that the current 
available was of the gently stimulating, 
gently tingling variety. The brave and the 
adventurous could set the gadgets for a 
level of current positively agonising — this 
between the two hands or between one hand 
and any other part of the body where you 
might choose to place the applicator. 

In the context of electrical shock and 
heart fibrillation this sounds hazardous in 
the extreme. However, to the best of my 
knowledge, the devices were not discarded 
because of any history of morbidity but 
simply because they were thoroughly un- 


Angle on safety 



To an Australian, long accustomed to J- 
core cables and earth wiring, it may come 
as a surprise to realise that the concept is 
still **news'* in the American press. The 
above illustration from the December 
1971 issue of *'Radio-Electronics” shows 
what a 3~pin plug and socket looks like 
and goes on to explain the basic idea. 


pleasant and smacked too much of 
quackery. 

Then again, I recall the electric shock 
machines that used to feature in the fun 
parlours. For all I know, they may still be 
around. 

The patron dropped a penny in the slot, 
grabbed hold of two brass knobs and twisted 
one of them to increase the current flowing 
between his hands. A large pointer on the 
face of the machine provided a means of 
comparison whereby one member of the 
party could prove that he was tougher than 
the rest — even though he was undergoing 
all kinds of muscular torture in the process. 

I remember as a youth being a member of 
such a party. I remember how we 
manoeuvred the party Ifi^ir into twisting the 
metal control knob full on — then grabbing 
the other knob with his other hand. 

The shock was such that he wrenched the 
heavy machine clear off the floor, while the 
rest of the party laughed uproariously at the 
“success” of the prank. 

Yet, once again, despite the accessibility 
of these and similar machines in fun 
parlours around the world, I am not aware 
of any history of muscular accidents or 
fatalities. 

Please note that I am NOT coming down 
on the side of electric fences; I am NOT 
excusing “medical” coils; I am NOT 
seeking to justify the use of shocking 
machines in fun parlours. 

I am merely drawing attention to these 
devices as seeming to be potentially far 
more hazardous than the Hot Seat — in their 
electrical output, the manner of its ap¬ 
plication and the number of people 
collectively who have been exposed to them. 

Yet, surprisingly, there does not appear 
to be any history of death or injury. 

If this can be said about electric fences, 
medical coils and fun parlour “shockers”, it 
must surely be difficult to muster any 
evidence at all against the Hot Seat, with its 
single, modest, localised pulse. ® 


For Every 
Need 



A & R model PS64 
for tape recorders 
and model PS82 for 
transistor radios. 






"'.‘it::.*;,..:?”"’ 







A & R model PS104 
for larger battery- 
operated tape 
recorders. 

A & R ELECTRONIC 

EQUIPMENT CO. 

PTY. LTD. 



SALES OFFICES 

VIC: 30-32 Lexton Rd., Box Hill. 

89 0238 

NSW: 82 Carlton Cr., Summer Hill. 
798 6999. 

SA: 470 Morphett St.. Adelaide. 

51 6981. 

INTERSTATE AGENTS 

QLO: R. A. Venn Pty. Ltd.. Valley. 

51 5421. 

WA: Everett Agency Pty. Ltd., West 
Leederville. 8 4137. 


ELECTRONICS Australia. February, 197? 


59 



























’fitti A _ 


BA1695 


New: 

BASF chromium dioxide 

cassettes 


plus special mechanics 0 
Improved tape transport 

In a unique manner, BASF chromium dioxide cassettes correct 
certain deficiencies in conventional cassette transport systems. 
The new S. M. systems prevents the tape from sticking. 
Preclude wow and flutter. Insures trouble free running, even 
for extended — play cassettes. 


astonishing new sound 


Chromium dioxide is a quite different coating. Its extended 
dynamic range of the high end of the audible scale, plus 
the added feature of minimal head wear are qualities which you 
can appreciate while making your first challenging recording. 
Top results which show a much increased high frequency 
response — are best achieved on tape decks with a Cr 02 switch. 


BASF 

Compact Cassettes 
in chromium dioxide 
and LH quality 


Australian Distributors: 

Maurice Chapman & Company Pty. Ltd., 
276 Castlereagh St./ Sydney. 

Phone: 61 9881 

146 Burwood Rd., Hawthorn, Vic. 
Phone: 81 0574 


BASF. First in tape 
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CIRCUIT Gi DESIGN IDEAS 


interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 



Note on the Digital Frequency Meter 


In the Digital Frequency Meter described 
in May, 1970, by Jamieson Rowe, I have 
found that some combinations of IC18 Sch¬ 


mitt trigger and IC28 scaler exhibit lack of 
sensitivity at low frequencies, in the 
frequency modes. This appears to be due to 




MODIFIED CIRCUIT 


insufficient rise time from the Schmitt 
trigger to toggle the divider, 1C28. A simple 
modification considerably improves this 
situation. 

The modification entails wiring the 
unused buffered amplifier in the MC1035 
(IC18) between the Schmitt trigger and the 
divider, IC28. Wire two links across the base 
of IC18 as ^own in the diagram and tran¬ 
sfer hookup wire from pin 12 to pin 2. The 
events mode uses gate IC2 which improves 
the waveform to ICS, therefore triggering is 
satisfactory in this mode. 

Before modiRcation the upper frequency 
limit of the counter (driven by a GDO) was 
75MHz and after modification it was 90MHz. 
Tliis possibly indicates an increase of 
sensitivity rather than frequency response. 

(By Mr. M. T. Webster (VK2BAK), 7 
Fisher Avenue, Wahroonga, N.S.W. 2076.) 


A Useful Signal Injector 


A signal injector which I built recently 
has turned out to be so useful that I thought 
that it may be of interest to other readers. 
As may be seen from the circuit, it is simply 
a multivibrator which produces a near 
square wave, with its many harmonics. The 
fundamental frequency is about lOKHz and 
harmonics to about 4MHz make it suitable 
for testing both audio and RF amplifiers. 

Two AS 28 type transistors were used, as 
they happened to be on hand. A pair of 
OC71S or AF116S could presumably be used 
and would be worth trying. In fact, there are 


many germanium PNP types which may 
also be suitable. 

The device was built into a piece of plastic 
tubing, lin diameter and 6in long. The 
potentiometer is mounted at one end and a 
small 9V battery and a piece of 10 gauge 
wire for a probe tip at the other end. The 
main components of the circuit are mounted 
on a piece of board measuring 2 V 2 x 3/4in and 
this assembly is fitted in the centre part of 
the tube. 

(By Mr. P. J. Fall, Winthrop Avenue, 
Crawley, WA 6009.) 




CONNECTION 


Adding Electrostatic Tweeters 


The efficient reproduction of the upper end of the audio 
spectrum can be quite expensive and yet, the electrostatic tweeter 
which may be bought for a couple of dollars or so, is hard to beat. 
The problem which curtails its popularity may be the fact that it is 
a hi^ impedance device which has to be matched in with an 8 or 15 
ohm loudspeaker system. 

Active circuits may be used to achieve impedance matching. 
These can involve the use of high voltage transistors, or triodes via 
high pass filters but they do leave something to be desired in the 
matter of simplicity. Here is a method which uses only passive 
components and has been giving satisfaction in the author’s in¬ 
stallation for some time. 

The main circuit is shown in figure 1. The EHT transformer 
from an old TV set has all its windings removed, except the EHT 
winding. A new primary is wound on by hand, using enamelled 
wire, or even hookup wire. This may consist of a minimum of 50 
turns, or up to 100 turns with a number of taps would be better. 

Referring again to figure 1, it will be seen that the transformer 









































































Wukofart 6166 A 


Controlled power: beautiful both in 
concept and design. 

The AWV beam power tube 6166A. 

A unity of beauty and function 
in a work of electronic art powerful 
enough to fling a television image 
right around a city. 

The final power unit of television 
transmission. 


More than mere technology, 
here is a creative concept brou^t to 
life in coaxial electrode structures, 
impurity-free copper, and ceramic 
metal seals. 

A classic example of how, for AWV, 
electronics is a living art. 


Amalgamated Wireless Valve Company Pty. Ltd. your experts in the art of electronics 


62 


ELECTRONICS Australia. February. 1972 









CIRCUITS & DESIGN IDEAS 


primary is fed from the existing speaker 
system via Cl, which forms a simple 
crossover network. The tweeter is con¬ 
nected to the EHT winding, with C2 used to 
block the polarising voltage. The polarising 
voltage may be obtained quite simply, by 
any means which is considered to be the 
most convenient, bearing in mind that no 
current flow is required. Isolating resistors, 
each of 33K in my installation, may be in¬ 
creased to advantage up to 3M or so. 

One of the simplest methods of balancing 
the tweeters to the other speakers is by 
means of a listening test, using a number of 
records with known high frequency 
characteristics. Under test, the tweeter 


should be switched on and off within the 
listening area, using extended leads for the 
purpose. 

At this point, it may be well to add that the 
crossover frequency is largely determined 
by the value of Cl. The crossover frequency 
may be as low as 4KHz or as high as lOKHz, 
according to the characteristics of the 
existing speakers. If the crossover 
frequency happens to go as high as lOKHz, 
then Cl may be about 0.2uF. 

Start the test by using the highest 
primary tap where provided, and a small 
value for Cl, say O.SuF. Other taps may be 
tried subsequently, together with values for 
Cl up to 4uF or so. 


Silicon Unilateral Switch 


The silicon unilateral switch — a 
monolithic three terminal structure which 
when triggered by a sufficiently high 
voltage switches into a low impedance state 
— can be a useful building block for the 


circuit designer. 

Motorola have designed a simple circuit 
using the silicon unilateral switch to con¬ 
struct a highly stable single shot pulse 
generator for testing both digital and 


-I-5V 


Vcc - -f 3.6V TO +15V 



—3ms — 


A 400MHz Low-Noise Amplifier 


In a practical tip from G3HBW, he draws 
attention to the RCA 3N200 diode-protected 
dual-gate MOSFET (which retails at about 
£2) as the basis of a very good 70cm RF 



stage. He has used one in a new converter 
and has obtained a measured overall noise 
figure of 4.5dB and good linearity. He hopes 
to bring the noise figure down still further. 
Stage gain is about 12 to 13dB, sufficient to 
overcome mixer noise. 

The circuit shows a 3N200 400MHz am¬ 
plifier culled from an RCA advertisement. 
Even without neutralization a typical 
performance of 4.5dB noise figure at 
400MHz with 12.5dB RF power gain is 
claimed. A recent RCA economy dual-gate 
MOSFET suitable from “DC to 500MHz“ is 
the type 40841. The USA price in large 
quantities is less than 50c. (From “Radio 
Communication “.) 

The Reader Service Coupons on page 
128 are to help you obtain more in¬ 
formation about products advertised in 
this issue. 


It is possible that the sound from the 
tweeter may be too loud and this may be 
remedied by the use of an adjustable level 
control as shown in figure 2. Also, the sound 
from these tweeters can often be in the form 
of a narrow beam and if this system is to be 
used in a large area, the possibility of 


AMPLIFIER 
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reflecting the high frequencies from a 
curved hard surface may be worth trying. 
(By Mr. H. Schmedding, 1 Yarrow Place, 
O’Connor, A.C.T. 2601.) 


analogue circuitry. 

Each pulse is generated when the 0.5uF 
capacitor discharges through the tran¬ 
sistor. A push button triggers the silicon 
unilateral switch and initiates the 
discharge. The 2ms rectangular pulse is 
truncated when the current through the SUS 
falls below the holding current. At this point 
both the output transistor and the SUS are 
cut off. (From “Electronics Weekly’’.) 

(Editorial comment: General Electric 
offer a similar device, type D13D1.) 
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B’cast tuner, complete 


in case 

$42.80 

Sinclair IC12 

Amp $8.05 

Sinclair Z30 Amp 

$12.38 

Sinclair Z50 Amp 

$14.99 

Stereo 60 Preamp 

$27.93 

Power Supply PZ5 

$14.67 

Power Supply PZ6 
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Power Supply PZ8 
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An Evaluation of the SWR Reflectometer 
in the "VHF Powermatch” System 


Those readers who built or who are considering building the Editor’s 
microstripline reflectometer for SWR measurement at VHP should find this 
short article of interest, as it describes the results of independent tests 
done on the unit. The author is a radio engineer and amateur working at the 
University of Queensland. 

by R. F. DANNECKER, B.E., VK4ZFD 


The measurement of the VSWR of aerial 
systems is still one of the more mystic 
ceremonies carried out by radio amateurs. 
Commercial reflectometers and home brew 
“things'’ tend to yield strange and won¬ 
derful results. However, quite accurate 
measurements of VSWR can be made if the 
right instrument is used and its limitations 
appreciated. The microstrip directional 
coupler is such a device. 

All propagating wave systems can be 
shown to be composed of a forward 
travelling and a backward travelling wave 
(reference 1). A directional coupler is 
designed to couple off some fraction of 
either the forward or backward travelling 
wave while excluding the other component. 
Such a device lends itself to applications in 
the measurement of forward and reflected 
power, standing wave ratio, etc. 

Consider two equal width parallel current 
carrying elements in microstrip as shown in 
figure 1 — Coupling between the two strips 
can be most easily analysed by describing 
the total behaviour in terms of two or- 
thagonal modes, the even and odd modes. In 
the even mode, the strips are at the same 
potential and carry equal but opposite 
voltages and currents. The two modes are 
specified by two characteristic impedances. 


Zoe and Zoo corresponding to the even and 
odd modes respectively. 

Design relationships have been derived 
(references 2, 3) giving the values of Zoo 
and Zoe in terms of physical parameters of 
the lines. 

With these two transmission lines 
uniformly coupled over a common length, a 
wave is induced in a direction opposite to 
that of the exciting one; hence the term 
“backward wave directional couplers’*. 

When the length of the coupled regions is 
a quarter wavelength at mid-band 
frequency, the amplitude of the coupled 
wave varies roughly sinusoidally with 
frequency, maximum coupling being at mid 
band (figure 2). An octave bandwidth can 
be achieved with this simple form of 
coupler. 


For a quarter wave directional coupler 
with all four ports connected to loads of the 
correct characteristic impedance Zo 
(figure 3), no output appears at port 3 for an 
input to port 1, providing Zo'=Zoe.Zoo 
(reference 3). 

If a second coupled section is added to the 
basic coupler both the forward travelling 
and reverse travelling waves can be 
sampled independently (figure 4) to form 
a reflectometer. 

An important parameter of any practical 
coupler (reflectometer) is directivity. When 
the system is properly matched, the output 
from the “reverse” port is theoretically 
zero. However, this is not usually the case 
for a practical device and we define 
directivity as the ratio of the reverse 
coupled wave to the forward coupled wave 
under matched conditions. This is usually 
expressed as minus so many decibels. The 
larger* the negative number the better the 
directivity and the better the directivity the 
more accurate the reflectometer. 

The basic reflectometer as shown in 
figure 4 was described in “Electronics 
Australia” March-April 1971, and a prac¬ 
tical design given for amateur use 
(reference 4). 

One of these units (a 50 ohm version) was 


At left is the table 
showing the results of 
tests on the 50 ohm 
reflectometer head at 
lOOMHz. Measured 
performance is well 
within amateur 
requirements. 


LOAD 

VSWR (theoretical) 

VSWR (measured) 

open circuit 

infinity 

68.6 

short circuit 

infinity 

169 

50 ohms 

1 

1.18 

75 ohms 

1.5 

1.47 

100 ohms 

2.0 

2.21 



Figure 1 (right) shows 
the field distributions in 
coupled microstrip. 
Figure 2 (left) shows the 
variation in coupling 
with frequency. 




Figure 

Figure 
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3 (above) shows a quarter-wave directional coupler. 

4 (right) shows the basic microstrip reflectometer. 
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FIELD DISTRIBUTION 
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HEWLETT-PACKARD 
VECTOR VOLTMETER 
(IMHz-lGHz) 


Figure 5: The setup used to measure coupling coefficient. 



Measured variation of coupling with frequency. 



VECTOR VOLTMETER 

Figure 6: The setup used to measure the directivity. 




50AC0AX 


REFLECTOMETER 


» L 50ft COAX —j 


Figure 7: A TDR 
trace showing the 
effect of inserting 
the reflectometer in 
a 50 ohm line. The 
discontinuity is 
negligible for 
amateur work. 
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constructed from commercially available 
printed circuit boards and measurements 
made of coupling coefficient (ratio of 
coupled wave to exciting wave), and 
directivity. The test setups for these two 
sets of measurements are shown in figures 5 
and 6. Graphs 1 and 2 show the results. 

As expected the limiting factor on the 
design is the falloff in directivity at high 
frequencies. With a directivity of —20dB, 
the measured VSWR of a perfectly matched 
load is 1.2 while for —lOdB, directivity 
corresponds to 1.92. Hence, if this limitation 
in accuracy is appreciated, the real value of 
the instrument is realised. 

The VSWR for certain loads was 
measured at a frequency of lOOMHz, using 
the test setup in figure 6. The following 


results were obtained. 

The discontinuity in transmission line 
impedance (50 ohms) due to the reflec¬ 
tometer unit is shown in figure 7. The VSWR 
created on the line by the insertion of the 
reflectometer is therefore 1.07; a figure 
negligible for amateur applications. 

It was found that the device is quite ac¬ 
curate for amateur applications up to 
200MHz and with decreased accuracy to 
500MHz. It can therefore be recommend^ 
as a viable alternative to commercial 
“SWR ' meters. 

1 should like to acknowledge the 
assistance of Mr. G. N. Moore, student at 
the Department of Electrical Engineering, 
University of Queensland, in the 
preparation of this article. 
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HOME STUDY COURSE IN ELECTRONICS —10 


Radio Reception 

Revision of basic principles of radio transmission — the use of capacitors 
and inductors in various forms as receiving aerials — tuning the desired 
signal by means of a parallel tuned circuit — demodulation or detection — 
the diode detector — the simplest radio receiver — earphones and their 
operation — practical construction. 


In the previous chapter, we described the 
process of radio transmission; how 
telegraph code, speech and music can be 
carried by radio waves over great 
distances. In this chapter, we see what 
happens at the “other end.*’ We find out how 
the radio waves are intercepted and the 
required signal selected and changed back 
into the information being transmitted. 

When we talked of radio waves in the last 
chapter, we said that they were waves of 
energy in the form of an oscillating elec¬ 
tromagnetic field. Energy in this form 
radiates from any oscillating electric or 
magnetic field. 

It therefore radiates to a certain extent 
from any capacitor or inductor in a circuit 
carrying alternating currents and EMFs, 
but it radiates most profusely from devices 
which are specially designed for the pur¬ 
pose. These radiators or aerials combine in 
various proportions the characteristics of a 
capacitor and an inductor, and when 
properly designed will radiate most of the 
electrical energy^fed to them. 

Now it so happens that the process is 
reversible. If caj^citors, inductors or aerial 
systems combining cppacitive and in¬ 
ductive elements are placed in the path of 
radio waves, energy will be extract^ from 
the electromagnetic field to appear as in¬ 
duced alternating EMFs or currents in the 
circuit. And, if the RF carrier voltage fed to 
the original transmitting aerial system was 
amplitude modulated, the voltages or 
currents induced at the receiving end will 
similarly be varying in amplitude. 

Figure 1 illustrates some of the ways in 
which energy may be extracted from the 
transmitted waves to obtain induced EMFs. 

A capacitor C (right) placed in the path of 
the waves interacts with the “oscillating 
electric field’’ aspect of the electromagnetic 
waves, and generates an EMF, as shown. In 
a very similar fashion, an EMF will be 
generated by the “capacitor” formed by a 
suspended aerial wire A and the earth 
beneath it. 

The latter example is the familiar “in¬ 
verted L” aerial, which often becomes a 
simple “length of wire strung around the 
picture rail” when the transmitter is not too 
far away. The connection to the earth side of 
the “capacitor” may not be an actual 
physical one, but may be made indirectly 
via inter-winding capacitance in the mains 
transformer and thence to earth via the 
power mains system. 

Another version (not shown) of the 


capacitor aerial is seen on cars, where the 
insulated whip forms the “suspended wire” 
side of the capacitor and the car body itself 
forms the other side. 

If we place an inductor L in the path of the 
radio waves, it will interact with the 
“oscillating magnetic field” aspect of the 
electromagnetic waves, and will also 
produce an EMF. Examples of this type of 
receiving aerial are the “loop” coils used in 
older-style portable sets and the ferrite-rod 
aerials used in modern transistor portables. 

There are many more types of receiving 
aerial, such as the folded dipole shown in 
figure 1 as D. This is used in many aerials of 
the higher frequency type, and will be 

INDUCED EMF 


familiar to many as part of their TV an¬ 
tenna. The dipole combines capacitor and 
inductor action, in such a way that it 
responds mainly to waves of only one 
frequency. Aerials of this type are said to be 
resonant. 

In general, we can say that any capacitor 
or inductor or device which combines the 
two types of reactance will produce an EMF 
when placed in the path of electromagnetic 
waves; the more the capacitor or inductor 
is “pulled apart” to embrace more of the 
waves, or the higher and longer the wire in 
an “inverted L” aerial, the better, while the 
greater the area of a loop aerial coil the 
better, and so on . . . 

So far, we have “intercepted” the radio 
waves streaming from the transmitter and 
used an aerial to extract a small amount of 
energy, from them and produce a 
corresponding EMF, 

The next step is fairly obvious when we 
consider that most aerials will produce 

INDUCED EMF 



Figure I: An illustration of some of the ways in which a small amount of the energy in 
radio waves may be extracted to produce an EMF. 


TUNED 

"SECONDARY- 

WINDING 

L 



/ 
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(a) 


(b) 


Figure 2: Two ways of feeding the induced 
aerial^earth EMFs to the resonant circuit 
used to reject unwanted signals. 


EMFs corresponding to all the waves which 
stream past them. Before much more can 
be done, therefore, it is necessary to select 
the desired signal from the jumble. This is 
usually done by means of a parallel tuned 
circuit. 

As we saw in the last chapter, a parallel 
tuned circuit will oscillate when it is excited 
into doing so by energy arriving as an 
alternating EMF corresponding to its 
resonant frequency. The resonant 
frequency is governed, you may remember, 
by the size of the capacitor and of the in¬ 
ductor. 

It is most important that the rate of 
alternation of the incoming energy 
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Figure 3: Steps in the demodulation or detection of the modulated RF carrier EMFs 
present across the tuned circuit. A diode and additional capacitor are used to separate 
out the modulation information. 


corresponds to the resonant frequency of 
the tuned circuit, to keep it oscillating. If it 
is not of the same frequency, it will not have 
a sustaining effect and the tuned circuit will 
not keep oscillating. It will be like trying to 
make a child’s playground swing oscillate 
by giving it pushes at a rate faster or slower 
than that dictated by its size and weight; the 
energy will be almost completely wasted^ 
for a swing will only oscillate at its natural 
frequency. 

To select a particular radio signal from 
the jumble of EMFs supplied by the aerial 
system, then, the aerial signals are fed to a 
parallel tuned circuit. The capacitor and 
inductor of the tuned circuit are arranged to 
be resonant at the desired frequency, so 
that the only aerial EMFs which can cause 
it to o^illate are those of the signal con¬ 
cerned. (It is very unlikely that the aerial 
will receive signals from two transmitters 
having the same carrier frequency, because 
regulations ensure that such stations are 
long distances from one another.) 

If it is desired to receive signals from a 
number of transmitting stations, the tuned 
circuit is arranged to have its resonant 
frequency adjustable over the band of 
frequencies concerned. This can be done by 
making either the capacitor or the inductor 
a variable unit. 

The control knob fitted to the variable 
component in the tuned circuit is the 
‘Tuning” knob familiar to all who have 
operated a radio receiver. 

There are a number of ways in which the 
aerial EMFs may be fed to the tuned cir¬ 
cuit. Two such methods are shown in figure 
2. In one case (a) the EMFs appearing 
between the aerial and earth are directly 
connected to part of the inductor; in the 
other case (b) they are connected to the 
small primary winding which is 
magnetically coupled to the inductor. 

In neither case is the aerial-earth circuit 
connected directly across the tuned circuit. 
Among other reasons, this is because the 
aerial-earth capacitance of the aerial would 
tend to upset the tuned circuit if it were 
connected directly across it. The same 
aerial '‘capacitor” would also tend to re¬ 
radiate some of the oscillatory energy as 
soon as the tuned circuit started to oscillate 
— remember, a capacitor connected across 
an alternating EMF will radiate! 

We have now obtained across the tuned 
circuit of our receiver a tiny replica of the 


modulated RF carrier voltage which was 
fed to the transmitting aerial system of the 
station in which we are interested. The 
selective action of the tuned circuit has 
effectively discarded all the unwanted 
EMFs fed to it from the aerial circuit, to 
leave only the desired signal. The task is 
now to turn this tiny modulated RF carrier 
voltage back into the original speech and 
music. 

There would be no point in feeding the 
signal from the tuned circuit directly to an 
earphone or to a loudspeaker, because these 
devices would not be able to vibrate 
mechanically at radio frequencies. And 
even if they could do so, the air would not 
transmit the vibrations more than a tiny 
fraction of an inch. Furthermore, we 
wouldn’t be able to hear the “sound” 
anyway, as our ears do not respond to such 
high frequencies. 

Before we can feed our signals to an 
earphone or loudspeaker for conversion into 
sound waves, we must separate the 
modulating information (the speech and 
music) from its “transport” -- the RF 
carrier. This process is known as 
demodulation or detection. 

The first of these terms is perhaps to be 
preferred, because it indicates that the 
process is the opposite of the modulation 
which occurs at the transmitter. The second 
term is quite commonly used, however, 
being a heritage from the pioneering days of 
radio. 

There are a number of ways in which an 
amplitude modulated RF carrier may be 
demodulated, but the simplest is the diode 
detector, which takes advantage of the 
“one-way” conduction behaviour of any one 
of the various types of diode. Thermionic 
diode valves, germanium or silicon semi 
conductor diodes, or even a “cats-whisker” 
wire touching a suitable spot on a crystal of 
galena — all will serve as a diode detector. 

Detector action is quite complex, un¬ 
fortunately, even in the simple diode 
detector. However, we can form a sim¬ 
plified understanding of the way in which 
they work by reference to the waveforms of 
figure 3. 

The waveform in (a) should be familiar, 
as it is a replica of the modulated RF 
carrier voltage fed to the transmitting 
aerial system; it is the signal developed 
across our receiver tuned circuit. 

What the detector does is to let only part 
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of this signal through, as shown in (b). The 
“one-way” action of the diode is used to 
allow only half of the RF oscillations to pass 
through — only the upper half-cycles of 
carrier, in the waveform shown. 

The resistor marked “load” represents in 
simplified form the effect of an earphone or 
loudspeaker were it connected across the 
output of the detector. 

As may be seen, the output of tne diode 
detector consists of half-cycle RF pulses 
which are all of the same polarity and which 
vary in amplitude with the modulating 
information. 

Were we to feed these pulses directly to an 
earphone or loudspeaker — and assuming 
them to be strong enough — we would hear 
faintly the original sound. We would hear 
the sound, not because the earphone or 
loudspeaker would be vibrating at the high 
frequency of the pulses, but because it 
would tend to regard them as “instalments” 
or a succession of “little pushes,” which 
tend to displace the diaphragm. 

In other words, it would be responding to 
the average value of the pulses. As the 
pulses are modulated, their average effect 
on the diaphragm will be similarly 
modulated and thus the earphone or 
speaker would produce faint sounds. 

Before we go any further, make sure that 
you can see why an earphone or speaker 
would respond — even if faintly — to the 
waveform of figure 3(b), when it would not 
do so to the “whole” tuned circuit output 
shown in (a). The reason is simply because 
the complete waveform has an average 
effect of zero; there are as many negative 
pulses as there are positive. 

It is only by either removing one or the 
other set of half-cycle pulses, or by 
somehow “up-ending” them so that they 
add to the first set, that there is a net ef¬ 
fective voltage to which the earphone or 
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Figure 4: The circuit for a practical 
"crystal" receiver, using a germanium 
diode as the detector. 

loudspeaker can respond. The diode 
detector uses the “remove one set” method, 
which is called half-wave detection. Most 
detectors use this method, but one or two 
use the “up-end one set” method, which is 
known as full-wave detection. 

By using a diode detector to “chop off” 
one side of our tuned circuit EMF we can 
feed the result to an earphone or loud¬ 
speaker with the possibility of being 
rewarded with faint sounds. Just how faint 
they will be will depend upon our aerial 
system and the distance from the trans¬ 
mitter, because these factors will control 
the strength of our aerial and tuned circuit 
EMFs. 

In some cases, we can improve the ef¬ 
ficiency of this “simplest” radio receiver by 
adding another capacitor. 

Figure 3(c) shows where this additional 
capacitor is connected ~ right across the 
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A WIDE RANGE OF LOW COST TEST 
INSTRUMENTS INCLUDING:- 

OSCILLOSCOPES, SWEEP GENERATORS, 
VTVM, AUDIO GENERATORS, SIGNAL 
GENERATORS, TRANSISTOR CHECKERS, ATTENUATORS, PROBES. 


LSG-n WIDE BAND SIGNAL GENERATOR 


Probably the most popular low cost Signal Generator in the world. 
This signal generator has a useful frequency range from 120 kHz 
to 130 mHz and using an optional crystal, can be crystal controlled. 
Adjustable output modulation frequencies of 400 and 1000 kz can 
also be used for testing audio amplifiers. 


♦ $45.00 
+ S. TAX 


LAG-55 AUDIO GENERATOR 

The LAG-55 is an indispensable instrument for audio work. Three 
different waveforms, (sine, square and complex) are available for a 
variety of tests. The wide frequency range from 20Hz to 2MHz and 
constant output levels are most desirable features of the LAG-55. 
Sine waves are generated with a Wien-bridge configuration and square 
waves by a Schmitt trigger circuit. 


* $85.00 
+ S. TAX 


LDM-810 GRID DIP METER 

The well known Leader LDM-810 Grid Dip Meter is one of the more 
useful instruments for checking receivers, oscillators, transmitters and 
circuit components. 

A frequency range from 2 to 250 MHz (in 6 bands) is available with 
an internal modulation frequency of 1 kHz. 


* $45.00 
+ S. TAX 


LBO-52B 5” OSCILLOSCOPE 

The LBO-52B Oscilloscope has been designed for high performance 
operation wideband, DC to 10 MHz with a high sensitivity of 10 mV p to p 
makes it an invaluable tool in the development and testing of electronic 
circuits. It is especially useful in the examination of low level equipment 
such as tuners, IF amplifiers etc. 


♦$295.00 
+ S. TAX 


LBO-3IM 3** OSCILLOSCOPE 

The LBO-3IM is a compact oscilloscope designed for all round service. 
Its small and handy size will appeal to experimentors, servicemen and 
plant technicians who demand maximum performance with minimum 
space requirements. Responses from 3 Hz to 1 MHz and sensitivity 
is 80 mV/cm. 


*$137.50 
. + S. TAX 


LPB 10Z LOW CAPACITANCE PROBES 

The LPB-10Z is a high impedance probe specially designed for Leader 
LBO-52B, LBO-55B, LBO-32B, LBO-33B Oscilloscopes. Its use prevents 
any disturbance to the circuit under test. Input impedance is 10 Mn 
shunted by 18 pF and attentuation Is 20 dB. 

CATALOGUES A VAIL ABLE ON REQUEST. 

Distributed by: 



* NOTE THAT THESE ARE SUGGESTED . 
LIST PRICES ONLY AND MAY 
VARY SLIGHTLY IN SOME AREAS. 


% WARBURTON FRANKI 


AVAILABLE FROM 

LEADING ELECTRICAL SUPPLY HOUSES. 
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load. If the capacitor is arranged to be a 
suitable value, it can help in the pulse 
averaging operation carried out by our 
earphones or loudspeaker. It does this by 
charging up during each tiny radio 
frequency pulse and supplying its stored 
energy to the earphone or loudspeaker until 
the next pulse arrives. 

In other words, the added capacitor 
'^smoothes” out the pulses into a direct 
voltage which varies only with the 
modulation. This is illustrated by the 
waveform in figure 3(c). 

The circuit above this waveform 
represents what may be regarded as the 
“simplest practical radio receiver,” and is, 
in fact, the basis of the “crystal” set which 
we will discuss in a moment. It involves no 
amplification of the received signals, but is 
simply a means whereby a small amount of 
energy may be drawn from the electro¬ 
magnetic waves from a radio transmitter 
and used directly to reproduce the sound 
which has been superimposed on it. 

In the more elaborate receivers which we 
will be discussing in following chapters, the 
signals are amplified to make them more 
powerful and better able to operate a 
loudspeaker or earphone under poor signal 
conditions. In most types of receiver, the 
signals are amplified both before and after 
they are demodulated in the detector. 

For the remainder of this chapter, 
however, let us see how a typical “crystal” 
set carries out the tasks which we have been 
discussing. Incidentally, the term “crystal” 
is still used for sets of this type, even though 
the old galena crystal-and-cat’s-whisker- 
wire detector is rarely ever used nowadays. 
As long as the set does not amplify the 
signal, it is usually called a “crystal set” 
despite the fact that it might use a diode 
valve or a germanium diode. 

The circuit for a simple receiver of this 
type is shown in figure 4. As you can see, 
there is not really much difference between 
this circuit and that of figure 3(c). The 
earphones are shown connected to the 
output of the germanium diode, and the 
small smoothing capacitor is connected 
across the phones to ensure proper detec¬ 
tion efficiency. 

The EMFs induced in the aerial-earth 
capacitor system by the radio waves are 
magnetically coupled to the inductor L of 
the tuned circuit as before, and the 
capacitor C is variable so that the tuned 
circuit may be adjusted to resonate at any 
frequency within the broadcast band (550 to 
1600 KHz). 

A point of difference is that the detector 
diode connects to a tap on the inductor, so 
that the diode and earphone circuit are 
connected across only a small portion of the 
tuned circuit rather than right across it. 

This is done because practical earphones 
load the tuned circuit too much if they are 
connected in series with the diode across the 
whole inductor. As this prevents the tuned 
circuit from properly rejecting all the 
unwanted signals — upsets its selectivity, 
in other wor& — the detector and earphone 
circuit are connected across only part of the 
inductor. 

How far the detector is tapped down the 
coil depends also upon the strength of the 
available signals, and hence upon the 
distance from the transmitter. This is 
because tapping down the inductor reduces 
the proportion of tuned circuit voltage fed to 
the detector and earphone, and reduces the 


loudness of the sound heard. 

The position of the tap is therefore a 
compromise between good sensitivity and 
good selectivity. The higher the tap is 
moved up the inductor the greater will be 
the volume, but the poorer the selectivity; 
conversely, lowering the tap will generally 
lower the volume but give better rejection 
of unwanted stations. 

There is only one component in figure 4 
which we have not as yet said much about 
—the earphones. Most readers will be 
aware that these somehow convert a 
varying voltage into sounds, but some may 
not be familiar with their construction or 
operation. It might be as well if we spent a 
few moments clarifying these matters, 
particularly as we will be meeting with 
earphones again in later chapters. 

Figure 5 shows the basic construction of 
an earphone of the type used in most 
“headsets” and in many telephone hand¬ 
sets. 

Basically the earphone consists of a 
permanent magnet which attracts a thin 
“stalloy” metal diaphragm via two soft iron 
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sound will be a reproduction of the sounds 
which were picked up by the microphone at 
the transmitter. 

As we shall see in later chapters, ear¬ 
phones and their “big brothers” the loud¬ 
speakers are an important part of every 
radio receiver. Without them to reconvert 
the electrical signals back into sound 
waves, radio would scarcely be practical. 

The simple receiver circuit shown in 
figure 4 is quite practical, and interested 
readers may care to build it up for the 
valuable experience which this will give. 
For these readers we give the following 
comments for guidance. 

The construction and wiring of the 
receiver should be fairly obvious from the 
wiring diagram. The components are 
mounted on a piece of plywood or 
flakeboard some 6 V 2 in x 5in, to which is 
nailed a wooden or composition board front 
panel approximately Sin x 6 in. 

Two terminals on the front panel are used 
to allow the aerial and earth lead-in wires to 
be connected easily. The aerial should be as 
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Figure 5: Two diagrams illustrating the construction of a typical earphone. When a 
varying or alternating current passes through the coils, the thin metal diaphragm 
vibrates to generate sound waves. 


pole-pieces. The diaphragm is stressed 
inward due to the attraction and thus 
assumes a slight concave shape under 
normal conditions. The housing and cap are 
arranged so that the diaphragm almost 
touches the tips of the pole-pieces, but never 
quite does so. 

A coil of fine wire is wound on each pole- 
piece, and the coils are connected in series 
so that when a current is passed through 
them they both have the same effect upon 
the magnetic field produced by the magnet. 

When a current is passed through them in 
one direction, their magnetic fields add to 
that of the magnet and attract the 
diaphragm still further, (inversely, when a 
current is passed through them in the op¬ 
posite direction their magnetic fields tend to 
cancel the magnet field and the attraction is 
reduced. 

If a varying or alternating EMF is applied 
to the coils, a correspondingly varying or 
alternating current will flow through them. 
This will cause the diaphragm to move in 
sympathy with the variations or alter¬ 
nations in the EMF, as its attraction will 
vary with the current variations. 

And when the diaphragm vibrates in 
sympathy with the voice—or music- 
frequency variations in the applied EMF, it 
sets up sound waves in the air. If the applied 
EMF is the output of our detector diode, the 
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long and as high as is practical, and should 
preferably be a length of 7 x 0.022in copper 
“earth” wire. It must be insulated from its 
supports, and this may be done with “egg” 
type insulators of plastic or porcelain. 

The earth wire may be connected to the 
house water-pipe near where it leaves the 
ground, or if this is not practical, it may be a 
connection to a yard or so of galvanised pipe 
driven into fairly damp ground. E^nT 
connect to a gas pipe, though, for this is 
frowned upon by the authorities. 

The tuning capacitor need not be a new 
one. A tuning gang salvaged from an old 
radio set may be pressed into service 
providing it is still working satisfactorily. 
Make sure that none of the moving plates 
touch the fixed plates, and connect to only 
one set of fixed places if tne unit happens to 
be a multisection or “gang” capacitor. 

The shaft of the capacitor is taken 
through a hole in the front panel and fitted 
with a large knob. A dial scale pasted on the 
front panel can then be marked with the 
station names when the set is completed. 

Below the wiring diagram we give coil 
winding details for those who would like to 
wind their own. The former may be a tube of 
plan or waxed cardboard, or even of wood. 
To make the taps, wind the appropriate 
turns over a piece of match-stick. The 
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equals hot-dip galvanizing at 1/2 the cost 

_ ___ 


LPS Instant Cktid Ga)vani 2 e should be used wherever metal ts exposed to 
corrosive conditions such as in the construction and maintenance of;;^ 


•MSTAN'T 


TRAIUERS 
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STRUCTURAL STEEL 
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UNDERGROUND EQUIPMENT 
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MARINE EQUIPMENT 
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MINING EQUIPMENT 
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POWER PLANTS 
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SPECIFICATIONS: 

LPS Instant Cold Galvanize meets or exceeds the following specifications: 


AvailabI* in 16 oz. Atrosoi spray <ans 


AiaiikAikJMaBiia 


MIL - P - 46105 weld thru primer 

MIL - P • 21035 Galvanizing repair I U.S. Navy } 

MIL - P • 26915A for steel ( U.S. Air Force ) 

MIL - T • 26433 for towers ( Temperate and Arctic Zones ) { U.S. Air Force ) 
Complies with Rule 66*3 Los Angeles and San Francisco 

LPS Instant Cold Galvanize provides maximum protection when 
applied to clean, dry metal. 


LPS RESEARCH LABORATORIES. INC. 

20S0 COTNCR AVE. • LOS ANGELES. CALIF. 9002S 


(213) 4780095 


Distributed by 

ZEPHYR PRODUCTS PTY. LTD. 

70 BATESFORD ROAD, CHADSTONE, 
VICTORIA 
Phone: 56 7231 




2inc Rich 


LPS Instant Cold Galvanize is a leady to use 95 p.c. PURE 
ZINC compound that provides long-lasting protection from 
rust and corrosion. 

LPS Instant Cold Galvanize is NOT A PAINT! When applied 
to iron or steel it generates a positive electric current that 
flows to the base metal. This electrochemical action fuses the 
zinc compound with the metal. Corrosion will attack only the 
outer zinc coating leaving the metal to be protected rust free. 
If coating is penetrated LPS Instant Cold Galvanize will 
sacrifice itself to protect the exposed base metal. RUST 
CANNOT SPREAD. 


5 v'lV METAL FJJe 
^^ARs OR M<>***^ 

^^^AL to hot 

L ^ALVANIZINO 


AIR CONDITIONING. HEATING, & REFRIGERATION SYSTEMS 

tECHNICAL INFORMAL 

Passes PREECE TEST for hot dip galvanizing 

SINGLE APPLICATION THICKNESS ~ approximately V /2 mils 

COVERAGE ~ approximately 50 square feet per pound 

TOUCH DRY — 1 minute . . . can be painted over in 6 hours or 
30 minutes after baking at 350® for 15 minutes 


WITHSTANDS: 

• Over 3,000 hours in salt spray cabinet 

• Water temperature above boiling point 


Continuous dry heat up to 750° F. 
Short period heat up to 1000° F. 
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VARIABLE POWER 
SUPPLIES 



A wiring diagram showing how the **crystar set of figure 4 might be assembled. The 
parts are shown as they would be seen from the front of the set if the front panel were 
transparent. The coil consists of about 80 turns of enamelled copper wire (22 B d S or 
similar), close wound and with a tap at every five turns for the 35 turns nearest the 
''top''end. This is the end connected to the fixed tuning capacitor plates. 



This picture shows how the receiver can 

raised wire at each tap can then be scraped 
free of enamel and soldered to (or con¬ 
nected to using an alligator clip) when 
required. 

If desired, of course, a commercial coil 
may be used in place of the hmnewound one. 
The most suitable type would be a high-gain 
transistor radio aerial coil. Connect aerial, 
earth, and the two sets of capacitor plates to 
the coil exactiy as originally intends, using 
the **base’' tapping for the detector in the 
crystal set. 

The germanium diode may be almost any 
of the common types, such as the OA91, 
OA90, OA85, OA81, OA80, OA79, OA5, 
GEX35, GEX34 or GEX33. If readers have 
an old “cats-whisker” detector they could 
try it, but results generally will not be as 
good as with one of the modem diodes. 

For this particular application, it does not 
really matter which way round the diode is 
connected into the circuit. 

The O.OOluF capacitor may or may not 
have much effect, depending upon the type 


be given a simple tuning dial, cut from card. 

of earphones used. Since it will only cost a 
few cents, it may as well be put in. 

Low impedance earphones are not 
suitable for this type of receiver. For best 
results, use high impedance 1000-4000 ohm 
units. Piezoeletric crystal earpieces are in 
general rather too insensitive, despite their 
high impedance, althou^ they may prove 
satisfactory in strong signal areas. 

The eari^nes are connected to a jack- 
plug, which plugs into a jack mounted on the 
front panel of die set. 

There is no need for an on-off switch, for 
there is nothing to turn on and off. Simply 
connect up the aerial and earth, plug in the 
earphones, and you should be able to tune in 
to one or more stations, provided you are 
not further from them than about 15-20 
miles. 

How many stations you will actually be 
able to receive without mutual interference 
will depend on relative strengths at the 
listening site, some sites being much more 
favourable for crystal sets than others. 



Single and Dual Outputs 
Output Voltages to 60 Volts 
Output Current to 2 Amps 
Excellent Line and Load 
Regulation 

• 0® to 60® C Operating Tem¬ 
perature 

• Ten Turn Controls 

• Constant Voltage/Current 
Limit 

• Constant Voltage/Constant 

Current 


SCIENTIFIC ELECTRONICS 

PTY. LIMITED 
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Adelaide 77-1325; Perth 21-6146 


EXTENDED FOIL 
POLYSTYRENE 
CAPACITORS 

Type ECS 




High stability 
Low Temperature 
Coefficient 
Low Inductance 
Max. Protection 


See the Specialists in Components and Service 
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Elementary 

Electronics 




by ROSS TESTER 


Beginner’s organ 


In our "Elementary Electronics" for January we described a number of 
simple projects which could be built around our free transistor. We men¬ 
tioned that we planned to develop one of the circuits into something more 
elaborate. Here it is—a simple monophonic organ. 


We have already published two circuits of 
monophonic organs, one in December 1%7 
and one in January 1968, but neither circuit 
is suitable for use with our free transistor. 
The first one used a unijunction (UJT) as a 
relaxation oscillator, and the second a 
programmable unijunction (PUT). Our new 
organ uses an ordinary PNP transistor in 
the simple twin T oscillator we described in 
the January issue. 

For those who may not have seen the 
issue, we explained that die frequency of 
the twin T was quite easy to vary — simply 
by altering the values of the comjwnents in 
the T networks. By far the easiest com¬ 
ponent to alter was the resistance at the 
junction of the two capacitors. Last month 
we showed how a light dependent resistor 
could be used to make “space music”. This 
month, we will show how a keyboard can 
replace it to make real music! 

As we also explained last month, the 
output of the oscillator will not operate a 
speaker directly; it needs to be fed to the 
input of an amplifier, although almost any 
amplifier will do. However, it should 
operate into most medium to high im¬ 
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pedance headphones or earpieces. This 
should be an advantage in the event that an 
amplifier is not immediately available, or if 
the user wants practice playing the organ 
without disturbing other people. 

It is not possible, with an organ as simple 
as this, to play chords. If more than one note 
is pressed only the higher frequency one 
will sound. More elaborate organs which 
are capable of playing chords, have either 
an oscillater for every note, or use a system 
of frequency division. 

We have given this organ a range of ap¬ 
proximately one and a half octaves, from B 
to F. This is the maximum range which we 
felt was safe to suggest, taking into account 
the spread of transistors. It may be possible 
to extend the range, dei^nding on the beta 
of your individual transistor but, sooner or 
later, the circuit will refuse to oi^rate. 

For our keyboard we evolved a simple but 
effective method of making keys from 
tinplate, salvaged from a discarded food tin 
if necessary. We did this rather than en¬ 
courage our readers to embark on a search 
for proper keys discarded from old in¬ 
struments. While the latter make a very 
nice job, they can be very hard to find. If our 
readers waited until suitable keys turned 
up, they might never finish the project. 

Resistor Combinations 


R1 ~ 2 X 100 
R2 — 220, 56 
R3 — 220, 100 
R4 — 330 
R5— 390 
R6 — 470 
R7 — 270, 220 
R8 — 560, 18 
R9 — 680 


RIO — 2 X 470 
R 11 ~ IK 
R12 — IK, 220 
R13 — 1.5K 
R14 — 1.8K 
R15 — 2.2K, 270 
R16 — 2.7K 
R17 — 3.3K 
R18 — 3.3K, 390 


If you do have some old keys, by all 
means go ahead and use them. In this case, 
we suggest you refer to the December 1967 
article, which may provide some hints on 
using them. But for the majority of our 
readers, here is how our prototype was 
made. 

The oscillator is mounted on a piece of 
Veroboard, and a drawing of the layout is 
shown. It is only slightly different from that 
shown in the January article and, in fact, if 
you have already constructed the January 
version a couple of minor changes are all 
that will be necessary. 

The changes are mainly to accommodate 
mounting holes and involve the two key 
leads and the output lead on the positive 
strip. The key lead on the strip that connects 
to the IK pot is moved to the opposite 
end of the same strip. The output lead on the 
positive supply strip is moved to the fifth 
hole on the strip. The other key lead con¬ 
nects to the same strip or, alternatively, 
may be connected at the output terminal. 

Since we described the oscillator last 
month, two errors on the layout diagram 
have been brought to our attention. Both are 
concerned with the output --- one of the 
output leads is shown emerging from the 
third strip from the left — this should be on 
the next strip — coming from the O.luF 
capacitor. TYie other concerns the 22K 
resistor — it is shown coming from the 
wrong side of the 0.039uF capacitor. Both 
these errors have been corrected in the 
layout this month. 

The oscillator would work after a fashion 
with the resistor in the wrong place, but to 
ensure satisfactory operation, and also to 
agree with the circuit diagram, it should be 
moved. 


Circuit diagram shows exact resistance 
needed for each key. List at left shows 
which preferred values to connect in series 
to provide the exact values required. 
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Component layout for theMudio oscillator. 
Note the changes from the layout published 
last month. 


Reference to the circuit will show that, in 
place of the LDR or Morse key we now have 
a network of resistors. Although this may 
look complex, it is only an extension of the 
variable resistor idea as explained in the 
original article. 

The individual resistors in this network 
determine the frequency of the oscillator. 
By selecting each value correctly, we are 
able to tune the oscillator to the notes of the 
musical scale. 

The values of the resistors in this network 
may appear a little strange to the beginner. 
Some are standard values which can be 
purchased directly these are known as 
preferred values — while others are nothing 
like any value you will find in a shop. These 
latter values can be obtained by connecting 
two preferred value resistors in series. 

To help the builder identify the individual 
resistors as they will be supplied we are 
reproducing the standard resistor colour 
code, which should be self ex¬ 
planatory. Also, having identified the in¬ 
dividual resistors, it will be necessary to 
determine how the various values are 


Layout of resistors, contacts and keys for 
the organ keyboard. 


paired in order to produce the odd values 
already discussed. To simplify this we have 
prepared a layout diagram showing the 
complete resistor configuration. 

Naturally, the job of providing suitable 
resistor values would be made far easier if 
we used small variable resistors — 
“preset pots’* ~ instead of fixed ones. But 
these are rather expensive ~ over three 
times the price of fixed resistors. However, 
there is nothing to stop you using them if 
you feel that way inclined — and can afford 
it. 

If you use preset pots, the layout and 
construction we used will not be suitable, 
because there will not be enough room for 
the pots. Some alternative arrangement 
will have to be found. 

For these reasons we imagine most 
readers will settle for fixed resistors. The 
values we have nominated should bring 
each note very close to the correct 
frequency, but a final check can be made by 
comparing them against their equivalent on 
a piano or organ. For maximum accuracy 
use only good quality (preferably new) five 
percent resistors. Should it transpire that 
‘ one or two notes need some small correc¬ 
tion, this can be taken care of quite easily. 
We will have more to say about this later on. 

We used a piece of “no copper 
Veroboard” (type 4505) on which to mount 


the resistors and keys. This differs from 
conventional Veroboard in that it has no 
copper strips on it. Normally, this board is 
supplied with metal pins which may be 
inserted in the holes, as required, and used 
as anchor points for components. 

We varied this idea slightly, to suit our 
rather special requirements. Instead of the 
pins specified, we used Zephyr type 280 pins. 
These are really small eyelets, designed for 
use with Zephyr type matrix board. They 
are slightly oversize for the Veroboard and 
any holes which are to accommodate them 
will need to be drilled out to 1 / 16in, 

The layout we have shown is for a piece of 
0.15in pitch Veroboard. Fit all the eyelets 
into place before attaching any keys or 
resistors. To fasten the eyelets, rest the 
underside on a firm flat surface and tap the 
other side gently with a hammer. This will 
roll the edge of the eyelet and secure it 
firmly in the board. 

Contacts for the white keys were made 
from drawing pins. These are pushed 
through the holes and the ends bent over 
with a small hammer. With all the eyelets 
and drawing pins fitted, the board should 
appear as in the accompanying photograph. 
Now turn the board over and fit the resistors 
and associated wiring according to the 
layout diagram. 


PARTS LIST: 


TRANSISTOR. As previously supplied free 
by Electronics Australia; Fairchild type 
• 2N3638A, or similar. . 


RESISTORS (all 5 % 1 /2 watt) 


I X 18 ohms 

1 X 56 ohms 

3 X 100 ohms 

4 X 220 ohms 

2 X 270 ohms 

1 X 330 ohms 

2 X 390 ohms 

3 X 470 ohms 
1 X 560 ohms 

1 X 1.2 Megohms 


1 X 680 ohms 

2 X IK 

1 X 1.5K 
1 X 1.8K 
1 X 2.2K 

1 X 2.7K 

2 X 3.3K 
1 X 22K 

3 X 56K 


CAPACITORS 

ceramic). 

I X O.luF 
1 X .039uF 


(Low voltage, plastic or 

2 X .OluF 
1 X .047uF 


1 piece of *No Copper* Veroboard, type no. 
4505, 3 V 4 in x 9 7/ 8 in. 

1 piece of ordinary Veroboard, 0.1 ” pitch, 
approx. 114** by 1 W*. 

1 piece of Masonite or similar, approx. 11 V 2 ** 
by 6 V 2 **. approx. 60 “Zephyr** matrix board 
eyelets, type no. 280. 2 spring terminals. 

1, 9 volt battery and connector (Eveready 
216 or sim.). 

4 rubber feet. 

scraps of tinplate, nuts, bolts, etc. 

Note: Resistor wattage ratings and capacitor 
voltage ratings are those used for our 
prototype. Components with higher ratings 
may generally be used providing they are 
physically compatible. Components with lower 
ratings may also be used in some cases, 
providing the ratings are not exceeded. 


2 

o 

►- 
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DRAWING PINS, HEADS ON OTHER SIDE OF BOARD 
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TINPLATE 



7 REQUIRED 


At this stage the keyboard network can be 
connected temporarily to the oscillator and 
a rough check made of the accuracy of the 
notes. Connect the common side of the 
oscillator to the common side of the 
keyboard. Connect a short length of hookup 
wire to the free end of the IK pre-set pot 
and. initially, connect this to the common 
side of the oscillator. The oscillator should 
function and the pot should be set to give a 
fr^uency equal to the second F above 
middle C. 

Disconnect the length of hookup wire 
from the common side and connect it in turn 


Layout and dimensions for keys. 


to each of the tappings on the keyboard 
resistor network. It should produce a series 
of notes very close to what is required but, 
if some are slightly out, do not worry 
unduly. They can be corrected later. Note 
that the pitch standard we used is A equals 
440Hz. 

The board is now ready to be fitted with 
keys. The white keys are fitted first to the 
row of eyelets down the middle of the board. 
Then the black keys are placed on the row 
along the edge. 

The keys themselves can be cut from 
an old “tin can”. Make sure, however, that 
the metal is not tami^ed in any way, and 
that the tin is not one of the “corrugated” 
variety. You can cut the keys, (using our 
diagrams as a guide) with a pair of tinsnips, 
or old scissors. But don’t be tempted to use 
good scissors to cut the tin. 

We suggest that you cut the corners of the 
keys, particularly the white keys, as shown 
in the photograph. It is very easy to catch 
one’s finger under the white keys and suffer 
a painful cut from the sharp edges. Due to 
their position, the black keys do not present 
so much of a risk. 

To fit the keys, tin the eyelets and both 
sides of of the short ends of the keys. With 
the key held in a pair of pliers, put it in the 
correct position, and melt the solder with a 
reasonably hot iron. When it is molten, take 
the iron away, and hold the key in position 
until the solder cools. Use the photograph as 
a guide for placing the keys in position. 
Make sure that none of the keys fouls its 
neighbours. 


The manner in which the black and white 
keys are connected into the the circuit is a 
little unusual, and calls for an explanation. 
The white keys are permanently connected 
to the common side of the circuit (indicated 
by the earth symbol) and make momentary 
contact with the active side as they are 
depressed. The black keys are permanently 
connected to the active parts of the resistor 
network, and make momentary contact 
with the common side as they are 
depressed. The common side is, in fact, the 
rear of the white contacts. 

Electrically, it matters little which way 
round the keys are connected; either way 
will complete the appropriate circuit. 
However, the arrangement does simplify 
layout and saves a lot of space. 

On the other hand it does create a risk of 
hum being introduced into the system, by 
way of the black keys. Being connected to 
the active side of ^e circuit they will be 
prone to hum as the fingers touch them — in 
the same manner as an amplifier will hum 
when the active input terminal is touched. 
Fortunately, the insulation provided by the 
black paint is sufficient to prevent this from 
happening. 

The keys are best painted after the board 
is assembled. We used a spray pack of 
glossy black, with paper and masking tape 
to mask the remainder of the board. 
Alternatively, the paint may be brushed on 
if a tin of paint is already on hand. 

To tune the organ to some other in¬ 
strument, vary the IK preset pot until the 
top note corresponds to the 2nd F above 
middle C. If the instrument is tuned to the 
standard A = 440Hz scale, the frequency of 
the F note should be approximately 698Hz. 


The World’s Most Versatile Circuit Building System! 



INSTRUCTIONS 

tid* downwards in cho 
s*l«cud position. Tross down firmly. 
Whon M4»d witli plain bodrd drill 
from tivo *Cir>Xit’ sido. Rass throMfli 
componont laad, bond oi»«r and cut 
to Unfth. Soldor In usual wiy. 
Whan liitd with ‘punchod* board 
lay strip botwton rows of liolas, 
past componont loads throojj^ bolos 
adiacont to strip, bond tho loads 
ooor tho strip, cut to longth and 
soidor in tho usual way. Altomativoly 
t|y strip ovor tho holot and using a 
drawing pin or scrtbor prick a holo 
In tho 'Cir*Kit* hi tho roQuhod 
position. 

‘Cir-Xit* strip can bo bont or curvod 
to whatovor form you ro<|uiro and 
usod on oithor or both sidos of tho 
board. Whon ioining two piocot of 
♦Cir-Xit* bond ooor tho ond of tho 
ovorfapping strip so that a motal to 
motat contact It mado and soidor in 
tho usual way. 

M«ot In tno U.iC. 


SIZES: 1 / 8" and 1 / 16" WIDTHS 

Length: 100 ft. roll, 5 ft. card 

IDEAL FOR PROTOTYPE AND PRODUCTION 
CONSTRUCTION 

USEFUL FOR WIRING REPAIRS 

e NO DRILLING e FAST e NO MESS 

Avallabh from all Loading Radio Houses 
Marketed by— 

ZEPHYR PRODUCTS 
PTY. LTD. 

70 BATESFORD RD., CHADSTONE, VIC., 3148 
Telephone 56-7231 


Manufatfurors of Radio 
and ilooMoal iquipmonf 
and Compononfs 
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BAND 

A 

B 

C 

D 

COLOUR 

TENS 

UNITS 

MULTIPLIER 

TOLERANCE 

BLACK 

0 

0 

i(r=i 

NONE=20% 

BROWN 

1 

1 

10*=:I0 

1% 

RED 

2 

2 

I0*=100 

2% 

ORANGE 

3 

3 

Kyrrl.OOO 


YELLOW 

4 

4 

10‘= 10.000 


GREEN 

3 

5 

10*= 100.000 


BLUE 

6 

6 

10r= 1.000,000 


VIOLET 

7 

7 



GREY 

8 

8 



WHITE 

9 

9 



GOLD 

— 

— 

i(r‘=o.i 

5% 

SILVER 

- 

- 

10-*=0.01 

10% 


Examples: 47,000 ohms, 10%: Yellow, Violet, Orange. Silver. 

1,000 ohms, 20%; Brown, Black, Red. 

68 ohms, 10%: Blue, Grey. Black, Silver. 

4.7 ohms, 5%: YeUow, Violet, Gold, Gold. 

0.47 ohms. S%: Yellow, Violet, ^ver, Gold. 

OLD TYPE NEW TYPE 

“dzi- Hiri rn - 

A B D 

Resistor colour code. 

Assuming reasonably accurate resistors 
the rest of the notes should be very close to 
their correct frequencies, certainly close 
enough for most purposes. If one or two 
notes are too far off, proceed as follows. 

If a note is too high, the appropriate 
resistor should be decreased in value. If it is 
too low, Uie resistor should be increased. 
The easiest way to decrease resistance is to 
connect another resistor in parallel with the 
one which is too high. As a rough rule of 
thumb, a resistor 10 times larger than the 
existing one will give a combined value 
which has been reduced by 10%. A shunt 


value 20 times larger will give a reduction of 
5%. 

To increase resistance, connect ad¬ 
ditional resistance in series. In this case a 
resistor having 1 /10 the value of the 
existing one will increase the total by 10%; 
a value of 1 / 20 by 5%. 

Incidentally, the stability of these ad¬ 
ditional resistors is not so important as that 
of the main ones. Since they will account for 
only a small percentage of the total 
resistance, typical variations due to age etc 
will have only a negligible effect on the total 
value. 

Because the resistor network for the 
keyboard is a simple series arrangement, 
changing the value of any one resistor will 
have some effect on other notes. In order to 
keep this effect to a minimum, always make 
the first correction to the highest note which 
requires it, then progress down the scale as 
required. 

We mounted the various sections of the 
organ on a Masonite baseboard measuring 
11 Vain X 6in. Four rubber feet were fitted to 
the underside to prevent assembly screws 
etc from scratching any surface on which it 
might be placed. 

Alternatively, you may .care to build a 
small case for it. If so, the December 1967 
article may provide a few pointers. 

One problem which we encountered is 
that of dirty contacts. With such a simple 
keyboard as this, dirt invariably gets onto 
the contacts, thus preventing reliable 
contact being made. We noticed this par¬ 
ticularly after a humid day. 

One way to overcome this problem is to 
use one of the commercially available 
switch and contact cleaners. We found that 



Elementary Electronics 
Ideas Worth Trying 


MORE VOLUME FROM THE 
REFLEX PORTABLE 

Having built the “Reflex Portable** (RBI, 
January 1967) I made the following 
modifications. I was not satisfied with the 
volume of more distant stations, so I added 
an audio amplifier. 

This enabled me to reduce the length of 
the ferrite rod to two inches, allowing the 
unit to be built in a much more compact 
space. With this added stage I found an 
OC44 worked better than the original OC45. 
The .001 capacitor between base and the 
common rail of the original was replaced by 
.OluF, and this gives much better per¬ 
formance. 

(Editorial note: The larger capacitor 
may give more audio output, but probably 
at the expense of some increase in distor¬ 
tion.) 

Although headphones are ^own in the 
circuit, the set will work a loudspeaker at 
reasonable level if connected to a short 
aerial. The high impedance headphone 
shown should not be a crystal type, other¬ 
wise there will be no DC path to the tran¬ 


sistor collector. If this type is to be used it 
should be shunted with a resistor of about 
3K. (Submitted by Mr. G. Hall. 8 Brougham 
St, Bendigo, Vic. 3550). 


Ll: 52T. TAPPED 7 FROM BOTTOM 



Reflex portable with added amplifier stage. 


a short spray of this onto the contacts kept 
them operating for a long time. If, after a 
few weeks you find that one or more of the 
notes is not reliable, all you need do is give it 
a quick spray. Naturally, your environment 
would have a lot to do with this, as would the 
period between uses. 

If you put the organ into a case, there 
would be a lot less chance of dust con¬ 
taminating the contacts. If you do not use a 
box, some sort of cover over the 
“keyboard** when not in use would help. 

As can be seen from the photograph, we 
used two spring terminals for the output 
connections. To attach these terminals it 
will be necessary to counterbore the 
mounting hole, on the underside of the 
baseboard, to about V 4 in to accommodate 
the terminal nuts. As an alternative, the 
terminals could be replaced by a length of 
shielded lead, possibly terminated in a plug 
appropriate to the amplifier input with 
which it is to be used. 

We have not used a battery switch on our 
organ. This was mainly £<»* economy — it is 
a simple matter to remove the battery 
connector to cut off the supply. We have left 
plenty of room between the battery and the 
oscillator board to include a switch if 
desired. Simply break either battery lead 
and place the switch in series. 

The battery bracket can be made from a 
strip of the same tinplate as used to make 
the keys. Simply bend the tinplate around 
the battery, with a flange eiUier side for 
fastening to the baseboard. It may be held 
with either small woodscrews, for a wooden 
baseboard, or small nuts and bolts for a 
Masonite one. © 
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CLASSICAL 

RECORDINGS 

Reviewed by Julian Russell 


Superb musical monologue 


HENZE — El Cimarron. Recital for Four 
Musicians. William Pearson 
(baritone); Karlheinz Zoller (flute); 
Leo Brouwer (guitar); Stomu 
Yamashta (percussion) conducted by 
llanz Werner Henze. DGG Stereo 2707- 
050. Two Discs. 

This unusual piece reminded me of a type 
of entertainment popular in my youth — a 
musical monologue. These drawing room — 
sometimes music hall — monologues were 
declaimed to an accompaniment supplied 
by either a piano or a small vaucleville 
orchestra. I remember “The Green Eye of 
the Little Yellow God’’ being one of the most 
popular. El Cimarron tells of the ad¬ 
ventures of a runaway Cuban slave back in 
I860. The words are delivered by a baritone 
who sometimes speaks, sometimes uses a 
type of speech-song reminiscent of 
Schonberg’s Pierrot Lunaire and oc¬ 
casionally plain vocalisation. His words are 
graphically illustrated by the chamber 
music score. Since it was designed for 
concert hall performance, no scenery is 
used and the various scenes — a slave bar¬ 
racks, isolation in a forest, plantation life 
and a sequence as a revolutionary fighter 
— must all be imagined by the audience. 
The effect at times is astonishingly real, the 
evocation of events and their backgrounds 
vividly conveyed. 

It is scored with considerable delicacy, 
though the percussion player at times 
suggests that he is as busy as a one-armed 
paper-hanger with the itch. The tonal level 
is kept low, even forceful interjections by 
the {^rcussionist do little to damage the 
intimacy of the whole cunningly wrought 
“theatre’’ piece. Before its first per¬ 
formance, Henze wrote to the musicians 
who were going to present it: “I wrote it 
with the four of you in mind. It is meant to 
be fun, not trouble. It is hoped to be 
beautiful.” It often is, in its contemporary 
way. The music is not developed in the old 
sense of the term — that is thematically. 
Each event, or even each word, is describe 
in musical terms with unerring instinct for 
the requirements of the drama. 

Score and dialogue are alive from the first 
bar to the last. Of padding there is none, 
though those who consider the whole work 
“unmusical” will complain that the whole 
piece is a gigantic piece of padding. I found 
its succession of dance rhythms, musical 
landscaping and sudden flashes of drama of 
continuing interest. I must admit that I find 
its modern treatment of the vocal line, with 
its enormous leaps between intervals and 
frequent use of falsetto, slightly affected. 
But then 1 think the same about Pierrot 
Lunaire and its many successors which 
treat the voice similarly. The performance 
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by all four musicians is never less than 
superb and the engineering of matching 
quality. After a first run through I went 
back and played it scene by scene, enjoying 
the many subtle contrasts and moments of 
real beauty. I don’t expect it to apical to 
everyone but those who find it possible to 
enter into the spirit of the composition will 
find it, as I did, totally engrossing. 

Its libretto, if it can so be called, is based 
on reminiscences of a real runaway slave as 
recounted over a period to the Cuban writer, 
Miguel Barnet, who published them in book 
form. This book has since found its way in 
an English translation into a Penguin 
edition under the title of “Autobiography of 
a Runaway Slave”. 

★ ★ ★ 

LISZT — The Mephisto Waltz and other 
“Satanic** piano music. John Ogdon 
(piano). EMI Stereo OASD7564. 

In this recital John Ogdon plays with 
unflagging brilliance the Mephisto Waltz 
Nos 1 and 3, Funerailles, a Paganini Etude, 
Czardas Macabre, a Nocturne entitled “En 
Reve”, and a Funeral Prelude and March. 
As you might guess from the titles 
Funerailles and the Nocturne do not fall into 
the category of “satanic” but suffer in no 
way for that reason. Ogdon, who, in my 
opinion, among a generation noted for some 
splendid pianists, stands out among the 
very best, starts off with a breathtaking 
exhibition of Lisztian bravura in the first 
Mephisto Waltz. Whatever you may think 
about the quality of the music 1 found 
Ogdon’s playing of it quite marvellous. Sch- 
warmerei? Perhaps. But I’ve always loved 
the piece, especially the oddly shaped but 
very lovely syncopated melody in the 
middle section. 

After the mischief of the Waltz you have 
the majesty of Funerailles. It is perhaps a 
little orotund at times but there are ample 
compensations in the delicious Chopin-like 
tune in the middle, though under Ogdon’s 
magic fingers it is never made to sound 
(^opinesque. And you will also hear a 
passage strongly reminiscent of a Chopin 
polonaise. Funerailles is a serious piece of 
music deeply felt and movingly played. 

You will find more Lisztian brio in the 
Paganini Etude, which despite its towering 
technical problems Ogdon plays without 
any noticeable effort. 

The Czardas Macabre is new to me. It was 
composed in 1881 but had to wait until 1951 
for publication. It is well worth any 
musician’s attention. It, too, is of quite 
colossal difficulty, effortlessly dealt with by 
Ogdon. He makes a complete change of 
style in the Nocturne, using a caressing 


touch I can only describe as utterly en¬ 
chanting. 

The Funeral Prelude and March is sur¬ 
prisingly modern for its period (1885) being 
based on whole tone harmonv which rides 
over a chromatic bass. It advertises once 
again, if it were necessary, Liszt as in¬ 
novator, a role many of those who think it 
fashionable to disparage him seem always 
to forget. Its astonishing originality in no 
way assaults contemporary ears. 

The Third Mephisto Waltz was composed 
some 25 years after the first and contains 
little to suggest a true waltz. But its sudden 
changes of sonorities as played here are 
quite wonderful. A brilliant recital superbly 
recorded. 

★ ★ ★ 

BRITTEN — Cantata Misericordium. 
Sinfonia da Requiem. Peter Pears 
(tenor); Dietrich Fischer-Dieskau 
(baritone). London Symphony Or¬ 
chestra and Chorus. New Philharmonia 
Orchestra conducted by Benjamin 
Britten. Record Society Stereo 
S/6391/ . 

This is a re-issue of the same per¬ 
formances coupled on the Decca disc put 
out about six years ago. The Cantata is sung 
in Latin — the text is by Patrick Wilkinson 
— a copy of which with its English trans¬ 
lation accompanies the disc. It starts with 
a quotation from the Beatitudes, goes on to 
an exhortation to love one’s neighbour, then 
to relate the story of the Good Samaritan 
and concludes with the command “Go and 
do likewise.” It is a work of almost painful 
compassion with moments of heart- 
wrenching beauty, it was first performed, 
by the way, in 1963. Though small in scale it 
is great in humanity. Its moods vary from 
pity to single minded urgency. The two 
singers are splendid always allowing for 
Pears’ ti^tly produced voice that I, per¬ 
sonally, find a little irritating at times. But 
there is no questioning his intellectual 
musicianship and close identification to 
Britten’s music. Fischer-Dieskau sings just 
as you would have him in his very best 
form. 

The orchestral playing is beyond praise, 
the chorus equally satisfactory. Indeed it is 
a perfect performance and recording of a 
work of deep inspiration. I can say no more 
than that I was profoundly moved by every 
bar. The Sinfonia da Requiem is from an 
earlier date (1940). Britten, unusually for 
him, uses a large, instead of a chamber, 
orchestra but handles the augmented forces 
with the same subtlety as the smaller 
combinations he obviously prefers. It starts 
with a movement in funeral-march form 
interspersed with cries of anguish. This 
forms a solemn approach to the sinister 
turmoil of the Dies Irae, which combines, as 
it should, wrath with terror. It ends in 
exhaustecl fragmentation which prepares 
the listener for the lovely Requiem Eter- 
nam, a serene, beatific movement. All three 
parts are beautifully contrasted, admirably 
propiortioned, and all borrow themes from 
the others which they present in trans¬ 
formed versions. 

If you are interested in looking for such 
things, the composer pays tribute to both 
Mahler and Stravinsky while still preser¬ 
ving his own strong individuality. I cannot 
imagine a more fitting consort to the 
Cantata and everything about its per- 
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formance is on the same exalted standard 
achieved in that work. Here is a disc that 
will appeal to all musicians, even the most 
godless. Most enthusiastically recom¬ 
mended. 

★ ★ ★ 

BERLIOZ — L*Enfance du Christ. Sacred 
Trilogy. Alain Vanzo (tenor); Jane 
Berbie (mezzo-soprano); Roger Soyer 
(bass); Claude Cales (baritone); Juan 
Soumagnas (bass); Jean-Pierre, 
Brossman (baritone); Robert An- 
dreozzi (tenor). The French National' 
Radio Orchestra, Oratorio Choir and 
Children's Choir (ORTF) conducted by 
Jean Martinon. Concert Hall Stereo 
SMS2612. 

Although in my opinion the lO-year-old 
Colin Davis’s L’Enfance du Christ is the 
best ever issued the one under review is 
very good indeed. There is nothing of the 
oratorio about Martinon's reading, instead 
he offers a drama, albeit one of shining 
innocence. Where it fails dramatically is not 
the fault of conductor but of Berlioz himself 
who insisted on introducing an altogether 
anomalous trio for two flutes and harps into 
the last scene where an expression of the 
fatigue and hunger of the parents would 
have been more suitable. True, it offers 
pleasing sound and is beautifully played — 
if a bit overlong — but I always feel that it 
flaws the perfection of the rest of the lovely 
work. And you soon forget it listening to the 
charming “CJoodnight” chorus and the 
great Epilogue which contains some of the 
finest music Berlioz ever wrote. 

The fact that this is allotted to an a 
capella choir gives it a rare spirituality. 
Another wonderful passage comes ri^t 
after the brief narration which announces 
the birth of Christ. It is in the form of a 
Nocturnal March descriptive of a Roman 
night patrol, full of menace and terror. The 
work is full of the most delicious melodies 
and those inspired examples of subtle or¬ 
chestration for which Berlioz was — and 
still is — deservedly famous. 

Martinon treats it all with great 
reverence without however any suggestion 
of sickly piety. Many of the singers are 
unknown to me; the cast would suggest an 
Erato original. All are efficient, a few of 
them moving, all have splendid diction. The 
French text, however, is untranslated but 
an English description of the action makes 
it all very easy to follow even if you are 
unfamiliar with that language. The 
engineering has vivid presence, the balance 
between voices and orchestra always 
scrupulously observed, the orchestral detail 
never less than comfortably audible. If the 
performance lacks a little of Colin Davis’s 
deep insight into the score it offers instead 
many meritorious features and I, for one, 
could be quite happy with it despite the 
formidable competition offered by the 
Davis version. 

★ ★ ★ 

A DEBUSSY RECITAL —Samson Francois 
(piano). World Record Club Stereo 
S 4081. 

I am afraid that the late Samson Francois 
possessed many of the characteristics 1 
heartily dislike in a pianist, or any other 
musician for that matter. He pulls the 
music about mercilessly. He gushes. And he 


is what 1 can only describe as untidy as an 
unmade bed. From this you may guess that 
his recital didn’t appeal to me much though 
if you can enjoy this type of musical 
wallowing you may well have other ideas. 
At any rate he was immensely popular in 
France before his death, at a comparatively 
early age, not very long ago. 

His recital consists of L’Isle Joyeuse, 
Four Preludes from Book 1, La Plus que 
Lente, the Suite Pour le Piano, the Arpeggio 
Etude, and two items, (naturally the most 
popular two) from the Suite Bergamasque. 
Admittedly some of the pieces he plays 
better than others though, with my 
prejudice, I don’t think it would serve any 
purpose itemising them. However there is 
one feature of the record that I can 
recommend without any qualifications — 
the piano tone is very faithful indeed. 

★ ★ ★ 

MAHLER — Lieder eines fahrenden 
Gesellen. Kindertotenlieder. Hermann 
Prey (baritone) and the Concertgebouw 
Orchestra conducted by Bernard 
Haitink. Philips Stereo 6500100. 

As a rule I enjoy Hermann Prey’s 
recordings. He is a sensitive, musicianly 
singer who uses his fine voice with in¬ 
disputable taste. But I must confess that on 
the whole I found this new disc of his for the 
most part a little disappointing. For in¬ 
stance, in the Kindertotenlieder he sings 
with so little variety of doleful tone that he 
suggests to me a professional mourner. And 
after a while he seems to be satisfied to 
sacrifice his role as soloist and to act almost 
as an accompanist to Haitink’s mar¬ 
vellously played orchestral part. To say 
that Prey lacks expressiveness is to put it 
mildly. And to my mind only in the last 
song, where Mahler displays passionate 
anger at the fate of the children out in a 
storm, does Haitink fail to convince. Prey, 
of course, does put in some exciting vocal 
climaxes to counter his otherwise too 
droopy account of the song cycle but my 
favourite reading is still the Janet 
Baker-Barbirolli version. 

I enjoyed the Wayfaring Lad songs more, 
especially the third where Prey’s dark tone 
is wonderfully evocative. 

Against all the blemishes I have men¬ 
tioned — and with some of these you may 
disagree — you have engineering of 
superlative quality even when, rarely, the 
woodwind balance seems just a little too 
close for comfort. So I urge you to listen to 
this coupling and make up your own mind 
about its desirability. It certainly has its 
moments and they’re not all Haitink’s. But 1 
advise you not to make a final decision until 
you have also heard the Baker-Barbirolli 
disc mentioned above. 

★ ★ ★ 
DVORAK — Symphony No 7 (old style No 
2.) Berlin Philharmonic Orchestra 
conducted by Rafael Kubelik. DGG 
2530-127. 

Kubelik is, like Dvorak, a Czech and for 
that reason his reading of Dvorak’s music 
must be listened to with respect. He makes 
rather more of dynamic changes than any 
other conductors of his rank I have heard. 
Under his baton the first movement 
becomes quite a turbulent affair and I am 
not sure that I like to hear it quite so 
emphatically delivered all through. 
However once that adjustment is made I 
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feel 1 could live with it quite comfortably. 

The second movement is also hot-blooded, 
the engineering euphonious, the playing 
inspiring and the string tone out of this 
world. 

You will find tenseness even in the 
graceful scherzo, though there is no 
doubting its seething vitality. But this in¬ 
tensity might make it all sound a little 
strange to you, as it did to me. 

I found the steadily paced finale 
altogether irresistible. The orchestral 
playing is immaculate, sensitive, and the 
tone outstanding even in terms of this great 
orchestra’s best performances. As I stated 
earlier for reasons of national relationship 
between composer and conductor I am 
inclined to take Kubelik’s reading on trust. 
But here again is a record that 1 would 
prefer you listened to before buying. You 
may love it, or hate it. But this applies only 
to the interpretation. All the other features 
are so good you may well be tempted to 
ignore my perhaps hypercritical remarks. 

★ ★ ★ 

BRITTEN — Piano Concerto. Sviatoslav 
Richter and the English Chamber 
Orchestra conducted by Benjamin 

. Britten. 

Violin Concerto. Mark Lubotsky and the 
English Chamber Orchestra conducted 
by Benjamin Britten. Decca Stereo SXL 
6512. 

Writing about the Piano Concerto which 
he composed back in 1938, Britten stated it 
"was conceived with the idea of exploiting 
the various important characteristics of the 
piano, such as its enormous compass, its 
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The review appeared in the December 1971 issue of “STEREO REVIEW”, which is one of 
the best known Audio Magazines in the United States. 


AND NOW. 

.THE 10E MK.IV 


Here are some excerpts: 

"'The ADC.lOEMk.lV differs In several ways from its predecessors, and can really be considered a new 
cartridge. Externally, the cartridge has been redesigned to resemble the top-of-the-line Models 25 and 26. It 
differs from previous ADC cartridges in having virtually NO MECHANICAL DAMPING IN ITS MOVING 
SYSTEM. STYLUS DAMPING IS OBTAINED FROM EDDY CURRENTS INDUCED IN THE METAL 
HOUSING SURROUNDING THE POLE PIECES. 

Our Tests of the cartridge's tracking ability completely confirmed ADC's claims for its performance. The 
Cook Model 60 Test Record, which has a 32 Hz. signal recorded at an extremely high level, was tracked 
effortlessly at 0.4 gram, A TRACKING FORCE FAR LOWER THAN ANY WE HAVE EVER BEEN ABLE 
TO USE BEFORE. The 30 cm / sec. lOOO-Hz bands of the Fairchild 101 record required only 0.6 gram for 
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LITTLE DISTORTION. 

The ADC lOE Mk.lV had a very ''EASY" and clean sound and tracked any of our records at the rated 0.7 
gram force. ADC points out — and we concur — that this cartridge is suitable for use only in the finest tone 
arms, those capable of operating at less than a gram of tracking force. 


TO OUR KNOWLEDGE, THERE IS NO FINER CARTRIDGE ON THE MARKET, AND VERY FEW AT 
ANY PRICE THAT ARE REALLY IN ITS CLASS, WHEN ALL PERFORMANCE ASPECTS ARE CON¬ 
SIDERED." 
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A truly remarkable "rave review" on ADC's new 
WE/Mk.lV — it will generate a considerable amount 
of interest in this outstanding cartridge. 
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percussive quality, and its suitability for 
figuration; so that it is not by any means a 
symphony with piano but rather a bravura 
concerto with orchestral accompaniment.'' 
The result is a showy piece, strongly in¬ 
fluenced by both Prokofiev and Stravinsky 
and having about it a strong Russian 
flavour which makes the choice of Richter 
as soloist all the more fitting. It all comes 
off so extremely weD that I am surprised it 
does not figure more prominently on con¬ 
temporary concert programs. It would 
make a splendid substitute to the very 
frequently heard Bartok and Prokofiev 
third concertos. It may not have the 
emotional depth of some of Britten’s other 
music but as an applause producer it could 
well prove to be unrivalled. Its performance 
here is superlatively good. 

The Violin Concerto has much deeper 
emotional significance and this, too, is to 
my mind inexplicably neglected in the 
concert hall. It is not as easy to listen to at 
first hearing as the Piano Concerto chiefly 
because of its somewhat elusive roman¬ 
ticism. But once adjusted to this it offers 
page after page of unqualified enjoyment. 
Much of it expresses a sadness not often 
encountered in Britten’s music and it is 
perhaps this alien mood that makes it a 
little difficult to digest at first taste. I 
cannot recall having heard Lubotsky play 
before, either on records or in the concert 
hall, but on enquiry I learned that he is one 
of the younger Russian violinists who from 
evidence offered in this performance might 
soon find his way to the very top of today's 
performers on that instrument. Again 
performance and engineering are faultless 


and again I can recommend this disc with 
all possible enthusiasm. 

★ ★ ★ 

THE HARP IN CONCERT — Debussy — 
Danse Sacre et Profane. 

Jan-Ladislav Dusik Sonata in B 
Flat Major. 

Handel — Concerto in B Flat Major. 
Ibert — Two Interludes. Entr*acte. 
Giselle Herbert (harp); Joachim 
Starke (harp); Joerg-Wolfgang Jahn 
(violin); Werner Jacksch (cello). The 
Heidelberg Chamber Orchestra. Oryx 
Stereo EXP 49. 

This is the first Oryx issue to come my 
way and I found it generally most im¬ 
pressive. 1 might mention at the outset that 
although no conductor is named the playing 
of the Heidelberg Orchestra is always of a 
very high standard. In the opening Debussy 
item, the two well-known dances, you hear 
some ravishing harp playing with the ac¬ 
companying strings just right. The playing 
has perhaps not all the sensuousness of 
Monteux's, but I found it quite entrancing. 
The Dusik work is light weight but of infinite 
grace. In this you have a small but sweet- 
toned violin and a discreet cello always 
there in perfect balance with his colleagues. 
I thought it a joy of a work, of a delicacy 
that reminded me of Meissen figurines. 

In the Handel you have a contrast that 
suggests a blacksmith in competition with a 
petite ballerina. You probably know the 
concerto in its other form, for organ and 
orchestra, though it was Handel himself 
who approved of this 'alternative 
arrangement for harp. But it is a pleasing 
alternative that I found very refreshing in 
its novelty. 


SATURN RADIO 
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November issue Electronics Aust. 
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37 Pickford Street, 
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The two Ibert interludes provide still 
another contrast in style, the first a very 
dignified little sarabande, the second very 
Spanish in flavour with a most beguiling 
little chromatic figure that occurs every 
now and again on the flute. A word of 
warning about this. Be sure to turn down the 
volume for this item otherwise you will find 
the flute tends to be overwhelming. Finally 
there is more Spanish atmosphere in the 
Entr’acte showing very strong allegiance to 
Falla, but none the worse for that reason. 
Here the harp is used almost like a guitar 
and I thought it all very charming indeed. 

As I mentioned earlier this is the first 
Oryx disc I have heard and at its very low 
price of $1.99 I consider it a give-away. 
Surface and recording, and the playing, too, 
are all excellent. 0 



At last a breakthrough in the cost for high 
quality portable radio transceivers of the 
walkie-talkie hand-held type. We are 
Introducing and offering for sale a fully 
PMG approved 

MIDLAND 1 WATT TRANSCEIVER 

for 27,240KH2 operation with switch 
provision for two additional channels, 
tone call signal, background noise 
squelch control, battery voltage in¬ 
dicator, steel case with separate cover, 
good for five miles distance com¬ 
munication under average field con¬ 
ditions, with penlite cell-batteries for 
ONLY $39.95 PER UNIT, FULLY GUARANTEED. 

Postage extra. 


AAAGNAVOX WIDE RANGE TWIN CONE SPEAKERS 

12WR mkV 16 watts R.M.S. $12.50 


Post and packing 
65c. 


lOWR mkV 16 watts R.M.S. $11.50 
8 WR mkV 16 watts R.M.S. $10.75 
6 WR mkV 10 watts R.M.S. $9.90 
8/30 single cone 30 watts $18.50 

3TC tweeter $3.75 (all speakers available in 8 or 16 ohms.) 


240 VOLT AC 
OPERATION 


NEW IMPORTED STEREO TURNTABLE AND PICK-UP 

3 speed turntable with ceramic 
stereo pickup counter-balanced 
tubular arm, $7.96. Base in teak 
or walnut, $5.50 extra. De luxe 
base $8.50 Post 50c or $1.00 with 
base. . 

Turntable and ihotor separate . .$4.50 
Pickup arm and cartridge.$3.50 



A TRANSISTOR PREAMP FOR MAGNETIC 
PICKUP OR TAPE HEAD 

Using 2 transistors per channel, as featured in “Electronics 
Australia" (Sept. 1971). Complete kit includes transistors, PC 
board, resistors, capacitors. 

Circuit and full details supplied. 

Kit (not incl. box) $7.90 
240V Power Supply $4.50 
Metal box 12.00 extra. 

State if required for pickup or tape 
head. 



NEW LOW COST STEREO SYSTEM 

AS FEATURED IN JAN. ELECTRONICS AUSTRALIA 


Complete kit of parts including “Garrard" 
record player with auto, stop and crystal 
pick-up. Magna vox 8WR or 6WR wide range 
twin coned speakers. (Cabinets not sup¬ 
plied). 



$69.50 


Post and packing $2.50 extra. 



LEADER SffiNAL 6ENERAT0R LSG11 

240V A.C. operated, 6 band 120KHz to 
390MHz. Provision for crystal. 
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QUADRADtALISriC! 

OR HOW TO IMMERSE YOURSELF WITH SONY’S SENSATIONAL TC-366-4 


Sony now makes it possible for everyone to enjoy the un¬ 
matched newthrill of 4-channel quadradial ‘surround sound’ 
with this impressive tape deck TC-366-4! 

All the most advanced features are there — professional 
3-head system with separate recording, playback and erase 
heads for 4-channel tape/source monitoring. Mechanical 
servo-controlled tape tension for absolute minimum wow 
and flutter. Mixing facility with 4 separate auxiliary and 


microphone recording volume controls. 4VU meters. Tape 
selector for recording on normal tape or high quality tape 
such as Sony’s SLH tape. Separate record buttons for 
front channels and rear channels. Slant front for easy 
operation. Outstanding high frequency tape bias. And many 
more. 

Also available as a slant front 4-track conventional stereo 
tape deck — Model TC-366. 


SPECIFICATIONS 


■ System: 4-track 4-channel quadradial stereo recording and playback 
4-track 2-channel stereo recording and playback 

■ Power requirements: AC 240V, 50Hz 

■ Power consumption: 40W 

■ Tape speeds; 7’ ? ips, 3^4 ips 

■ Recording time: 1.5 hours at 3^4 ips (4-channel quadradial stereo with 
I.SOOtt. tape); 3 hours total at 3V4ips (2-channel stereo with 1.800ft tape) 

■ Reel ‘capacity: 7 ” or smaller 

■ Fast forward and rewind time; 2 minutes (with 1.200ft tape) 

■ Semiconductors; 49 transistors, 6 diodes 

■ Heads; Record head. Playback head. Erase head 


■ Frequency response; 20-25,000Hz at 7V2ips; 30-20,000Hz ± 3 dB at 7 ’ ? 
ips; 30-17.0(X)Hz at 3% ips 

■ Signal-to-noise ratio; 55dB (with SLH tape); 52dB (with standard tape) 

■ Distortion: 1.2%, 

■ Flutter and wow; 0.09% at 7V2 ips; 0.12% at 3% ips 

■ Inputs; Microphone inputs (4); Sensitivity -72dB (0.2mV); Accept low im¬ 
pedance microphones; Auxiliary inputs (4); Sensitivity - 22dB (0.06V); 
Impedance 100k ohms 

■ Outputs Line outputs (4); Output level 0 dB (0.775V); Load impedance 
100k ohms; Headphone jacks (2); Accept 8-ohm stereo headphones 

■ Dimensions: 17”(W)x18% ”(H)x9% '(D) ■ Weight; 28 lb 3 oz 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional Recordings 

HEAVEN HELP US ALL. Johnny Ashcroft. 

Stereo, Columbia SOEX-9823. 

Hats off to Australian artist Johnny Ash¬ 
croft for a thoroughly enjoyable album of 
modern devotional songs. Recorded at the 
Sydney studios of EMI, he is backed with 
chorus and orchestra which provide a 
varied and smoothly swinging backdrop to 
his very pleasant baritone voice. 

Neither “square” nor “way out”, the 
songs should provide good family listening: 
Sunday Morning Christian — Abraham, 
Martin and John — Throw A Coin — The 
Chapel On The Hill — Teach Your Children 

— Me and My Lord — Heaven Help Us All — 
He Gives Us All His Love Put Your Hand 
In the Hand — Let It Be — Medley: Place 
Where I Worship, Bringing In the Sheaves, 
&c — Jesus Was A Soul Man — Say Amen. 

Priced at $2.75 this is a very good buy for 
content, performance and technical quality. 
Recommended. (W.N.W.) 

★ ★ ★ 

EVENING PRAYER. George Beverly 

Shea. Stereo. RCA Camden OCS-2349. 

Despite an unimpressive beginning on 
track 1, this turns out to be a quite pleasant 
album of hymns which should appeal to 
those who like the sincerity and style of Bev 
Shea. Presented as something of a sampler, 
it begins with the simplest possible organ 
accompaniment, progressing to the choral 
and orchestral backing of his later albums. 

The titles: An Evening Prayer — Robe Of 
Calvary — His Eye Is On The Sparrow — 
Farther Along — Life’s Railway To Heaven 

— Beloved Enemy — Prayer — I Found A 
Friend — Somewhere Along The Way — 
Mercy Lord. 

For those who like Bev Shea, good value 
at $2.55. (W.N.W.) 

★ ★ ★ 

SEVEN WHOLE DAYS. Jim Minchin. 

Compatible stereo. Move MS-3004. 

(Move Records, 156 Collins St, 

Melbourne). 

Jim Minchin is a man with a message, as 
well as being an enthusiast and a musician. 
Who else would put together tracks from 
elements recorded as far apart as 
Singapore and Melbourne? 

The sheet issued with the recording lists 
the four vocalists, the eleven in¬ 
strumentalists (including Jim Minchin at 
piano) the songs and their composers. It 
also points out that this and Jim Minchin’s, 
other recording (“Move Two Mix”) plus 
words and sheet music were (perhaps still 


are) available at the Presbyterian 
Bookroom at 156 Collins St, Melbourne. 

The words and music would assist in the 
appreciation of the album because the titles 
will be unfamiliar to most and diction is not 
a strong point with the vocalists. But while 
the whole approach is essentially modern, it 
is neither strident nor noisy and those with 
an ear for the modern idiom will find much 
to study and enjoy. 

Come Lord Jesus — You Can’t Do More 
Than That — Bird Of Heaven — A Sky 
Without Sunlight — Like A Deer That 
Yearns — Dance There — Interlude ~ King 
Of Glory — Start Again ~ Look Out On The 
Sea — On Our Lips Were Songs — Brothers 
In A New Land — Man Is Lonely By Birth — 
Come, Love, Carolling. 

Unusual, interesting, pleasant in the 
modern manner. (W.N.W.) 


DUKE ELLINGTON: SECOND SACRED 
CONCERT. Two-record set, stereo. 
Liberty (Festival) SLYL-131 / 2. 

This two-record set, selling for $7.95, will 
have an automatic appeal to jazz en¬ 
thusiasts and to others who have followed 
the career and the music of Duke Ellington. 
Associated with him is an impressive line¬ 


up of talented musicians, soloists headed by 
Alice Babs and Tony Watkins, plus no fewer 
than four choirs. Musically, the per¬ 
formance has much to offer, and the 
recording effectively captures the sound 
and the spirit of the concert. (See Jazz 
review Nov. 1971, p. 111). 

But how will it appeal to those who are 
reading these reviews primarily because 
they are under the heading “devotional”? 

First it must be stressed that this is a 
sacred concert which has been performed in 
a large number of cathedrals and temples 
around the world. It opens with a tribute to 
the Creator (side 1) followed by a challenge 
to believe (side 2). It extols the freedoms 
that man should enjoy (side 3), then calls 
for sincerity, forgiveness and praise (side 
4). 

A complete script across the inside face of 
the folder makes it possible to follow the 
vocals, the passages spoken by massed 
voices and the purely instrumental themes. 
Incidentally, segments 2 and 3 appear to 
have been transposed in the printing. 

The concert climaxes in the segment 
“Praise God and Dance” based on the 150th 
Psalm. According to the notes, the sheer 
infection of the concert and its climax have 
caused audiences around the world, time 
and again, to move into the aisles to do just 
that: Praise God and dance! 

To the negro, this is part of worship, as 
natural as a pipe organ in a cathedral, or 
tambourines in a citadel. If you can share 
the emotions of traditional negro worship or 
can respond to more recent experiments in 
rock-mass, you’ll find plenty to enjoy in 
Duke Ellington’s sacred concert. 

But, if your concepts of worship are 
limited to traditional western values, your 
money would be better spent in that 
direction. (W.N.W.). 


instrumental. Vocal and Humour.,. 


THE BLUE DANUBE and other great 
waltzes. The Philadelphia Orchestra, 
conducted by Eugene Ormandy. CBS 
three record boxed set. Stereo S3BR 
220600. 

The numerous discs of light classics made 
by the Philadelphia Orchestra under 
Eugene Ormandy during their long 
association with the CBS company in the 
USA included a liberal sprinkling of 
Viennese waltzes, as well as many popular 
waltz movements from ballet. The company 
has made a collection of these waltzes and 
has issued them as this three-disc boxed set, 
at the special price of $11.95. 

For waltz lovers, the selection will hold 
almost automatic appeal, as it involves 
some of the finest melodies in this form ever 
penned: By Johann Strauss, Voices of 
Spring — Emperor — Vienna Blood — Blue 
Danube — Tales of the Vienna Woods — 
Wine, Women and Song — Roses of the 
South — Thousand and One Nights. By 
Tchaikovsky, Waltz of the Flowers — Waltz 
of the Swans — Sleeping Beauty Waltz — 
Waltz from “Serenade for Strings” — Final 
Waltz and Apotheosis from “The Nut¬ 
cracker”. By other composers, Coppelia 


Reviews in this section by Neville Williams, Harry Tyrer, Gil Wahlquist, Leo 
Simpson and Ross Tester. 


Waltz (Delibes) — Danube Waves 
(Ivanovici) — Faust Waltz (Gounod) — 
Waltzes from “Gaiete Parisienne” (Of¬ 
fenbach) — Skaters’ Waltz (Waldteufel) — 
Grande Valse Brillante and Waltz in C 
sharp minor (Chopin). 

Ormandy pays careful attention to style 
and plays the Viennese waltzes with the 
slight anticipation of the upbeat favoured by 
Viennese orchestras. The performance 
throughout is sound enough, but somehow 
the orchestra sounds rather blase — or 
perhaps it is my own subjective response to 
material that I have heard too often. The 
only way to determine your own reaction is 
to ask your record dealer to let you hear a 
track or two. 

Presumably some of the recordings from 
which these titles were selected are fairly 
old, as the sound is definitely dated in some 
tracks, but at the special price one must be 
prepared to accept this limitation. (H.A.T.) 

★ ★ ★ 

CARMEN SUITE and L’ARLESIENNE 
SUITES 1 and 2. The Berlin Philhar¬ 
monic Orchestra, conducted by Herbert 
von Karajan, DGG stereo 2530 128. 

Karajan recorded this identical program 
with the Philharmonia Orchestra some ten 
years ago. I have played that recording 
repeatedly in the intervening period with 
undiminished pleasure, and I can claim to. 
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know it pretty well. This new recording is 
pretty close to being a carbon copy of the 
earlier one, so Karajan has apparently not 
changed his ideas about how the music 
should sound. Karajan always responds 
best to lyrical subjects, and his affecticmate 
treatment of this tuneful music provides one 
of the best performances I know of two of 
my favourite scores. The Berlin Philhar> 
monic responds generously to Karajan’s 
demands, and plays in fine style 
throughout. Particularly pleasing is the fine 
sheen on the string tone, quite different 
from the harsh sound common in many 
American recordings. The recording is, in 
fact, first class. (H.A.T.) 

★ ★ ★ 

HlFl KARAJAN The Berlin Philharmonic 
Orchestra, conducted by Herbert von 
Karajan. DGG Privilege Series ($3.98) 
stereo 2563 078. 

1 confess to be slightly puzzled by the title 
of this disc. It contains a normal program of 
popular classics recorded with the technical 
excellence one has come to exp^t from the 
DGG company ~ but why “Hifi Karajan”? 

The program comprises: Eine Kleine 
Nachtmusik (Mozart) — The Moldau 
(Smetana) — Bolero (Ravel) ~ Valse 
Triste (Sibelius). Karajan has come under 
fire recently in some quarters for im¬ 
pressing too deeply on music he conducts 
certain personal traits. As isDften the case, 
the listening public does not seem to share 
the views of the critics and seems quite 
content with what Karajan offers. My own 
reaction to these performances was one of 
complete enjoyment, and when one has 
heard as many versions of these pieces as I 
have, it takes a good performance to evoke 
this kind of response. 

The Mozart serenade is presented in a 
fairly straightforward manner, and we need 
not waste time over the Sibelius miniature. 
Karajan’s ability to evoke an atmosphere is 
more in evidence in “The Moldau”, par¬ 
ticularly in the scene depicting nymphs 
bathing by moonlight, where the shim¬ 
mering strings of the Berlin Philharmonic 
provide just the right air of mystery. In the 
Bolero, Karajan makes no mistake over the 
careful build up leading to the climax — a 
very good performance. This disc is warmly 
recommended at its special price of $3.98. 
(H.A.T.) 

★ ★ ★ 

THE PIANO MUSIC OF ERIK SATIE. Aldo 
Ciccolini,. piano. World Record Club 
stereo S / 6395. 

The gentle and witty piano music of Erik 
Satie finds an ideal interpreter in Aldo 
Ciccolini. The elegant and linmid style 
which is a characteristic of Ciccolini’s 
playing suits this civilised music to per¬ 
fection, particularly as Ciccolini is able to 
suggest the impish spirit which motivated 
Satie. 

Trois Sarabandes begins the recital and 
side 2 ends with Trois Nocturnes. These are, 
for Satie, fairly substantial items. The rest 
of the program is largely the ultra 
miniature sketches grouped under the 
following main headings: Apercus 
Deagreable — En Habit de C^ieval — 
Croquis et Agaceries d’un Gros Bonhomme 
en Bois — Les Pantines Dansent — 
(3iapitres Toumes en Tout Sens — Prelude 


en Tapisseries — Menus Propos Enfantines 
— Enfantillage Pittoresque — Peccadille 
Importunes — Sports et Divertissements. 

Some of the pieces were written for four 
hand performance, and Ciccolini plays both 
parts. Apart from a slightly noticeable tape 
hiss, the sound is satisfactory. (H.A.T.) 

★ ★ ★ 

FIDDLER ON THE ROOF. Original fUm 
soundtrack recording. United Artists 
(Festival) stereo SUAL-934333 / 4. (two 
disc set). 

Most film soundtrack music is of only 
passing interest, but this is one of the few 
that should have longer lasting appeal, 
since it has the benefit of the music from 
one of the best shows to be produced in more 
than a decade. A great many people will 
already have one or other of the many LPs 
issued when the stage version was being 
played. Whether they will want an ex¬ 
pensive two-disc set such as this as a 
souvenir of the film will depend, I suppose, 
on their reaction to the screen spectacle. 

The eminent violinist Isaac Stern plays 
the fiddle for the film music, and the music 
has been ’"adapted” for the film by John 
Williams, a name well known in Hollywood 
musical circles (not to be confused with the 
Australian classical guitar player of the 
same name). 

The first track has a long spoken prologue 
delivered, presumably, by Topol, who heads 
the cast list, after which the “Tradition” 
number follows without a break. The other 
familiar “Fiddler” tunes follow in 
sequence, with the dialogue which precedes 
then by way of introduction. Pretty ob¬ 
viously the film has gone all out for 
“spectacle”, and with the realism provided 
by a high quality system I found the effect 
rather larger than life in a domestic 
situation. The sound is not entirely clean, 
and has the close recording technique whidh 
is common in film sound tracks. Ihe discs 
are packaged in a folding sleeve, and a fold¬ 
ing inset sheet printed in colour ^ows 
scenes from the film. As usual, the set will 
be appreciated most by those who have seen 
the film. (H.A.T.). 

★ ★ ★ 

THE ENJOYMENT OF STEREO. In¬ 
troductory talk by John Borwick; 
various artists and orchestras. His 
Master’s Voice (EMI) stereo SOELP 
9725. 

THE WORLD OF STEREO ACTION. 
Various artists and orchestras, and 
special stereo effects. Decca (EMI) 
stereo SPA 125. 

Both discs were prepared principally for 
the UK market, where the acceptance of 
stereo and replacement of mono equipment 
by stereo systems has been by no means as 
rapid as in Australia. The almost 
simultaneous release of these discs in¬ 
dicates a quickening interest in stereo in the 
UK, and no doubt many proud owners of 
new stereo systems will be using these discs 
to show off to less fortunate friends. 

However, as far as Australia is con¬ 
cerned, they are about ten years too late. I 
doubt whether there will be many p^ple 
interested in demonstrations of railway 
trains passing through their lounge rooms. 


motor cars rushi^ by, and the steady 
progress of marching feet, as in the Decca 
&sc. Such discs made their brief ap¬ 
pearance here years ago and vanished from 
the scene. The musical extracts have very 
little entertaiment value, as they are too 
short. 

The HMV disc is considerably more 
interesting. John Borwick explains how to 
set up a system correctly, with tones to 
identify left and ri^t channels, and a useful 
section for cheexing phasing. Also the 
musical items are quite substantial, and are 
mostly complete items or movements. 

One track in the Decca which could hold 
considerable interest for those with a liking 
for ceremonial occasions is a recording of 
the Ceremony of the Keys, which takes 
place in the Tower of Lon(k>n each ni^t at 
10. This disc also has selections from the 
classical and popular repertoires, while the 
EMI disc is entirely classical. The sound in 
both discs is excellent, as one would expect 
in a disc which sets out to prove the ad¬ 
vantages of modem stereo recordings. 
(H.A.T.). 

^ ★ 

10 MAYFAIR HITS. Various artists. 
Mayfair / A&M (Festival) stereo SMF66- 
9885. 

Budget priced two-disc sets featuring 
early tracks from the A & M catalogue were 
released by Festival sometime ago, and 
were reviewed in the November issue. Now, 
some single LPs, retailing at $2.95 and 
featuring the same artists, have appeared 
under a new label, called Mayfair. This disc 
is a sampler for the new series, and has the 
following artists and titles: Burt 


FEBRUARY 

SPEAKER 

SPECIALS 


MAGNAVOX 8.30. 30 watts 
complete 

Cabinet Kit and Speakers 

$58.50 

$46.00 

MAGNAVOX lOWR and 3TC 
complete 

Cabinet Kit and Speakers 

$48.50 

$37.00 

MAGNAVOX 12WR and 3TC 
complete 

Cabinet Kit and Speakers 

$50.50 

$39.00 

WHARFEDALE SUPER 10 in R3 
Cabinet 

Cabinet Kit and Speakers 

$80.00 

$69.50 

WHARFEDALE Unit 3 Complete 
Cabinet Kit and Parts 

$56.50 

$45.00 


(Player Platforms Si-SO. Tinted covers $8 30). 
Packing $1 per order. Freight on delivery. 


Send for Stereo Catalogue which includes 
Equipment Cabinets — Player Guide and Am 
plifier Specials. 


H. B. RADIO SALES 

Makers of Radio and Radio furniture for 
40 Years. 


105 CATHERINE STREET. 
LEICHHARDT, SYDNEY. 
T^ophono: 55 5580. 


ELECTRONICS Australia, February, 1972 


83 










Measuring ranges of 

0-10AAC 


20,000 o.p.v., whh 

AUTOMATIC 
overload protection 



Designed and engineered with 29 measuring ranges for versatility and 
accuracy in measuring voltages, currents and resistances in servicing and 
maintenance of radio, TV and other instruments. The KEW 6610 includes 
automatic overload protection and a slightly sloped mirror scale meter face 
for accurate reading. ‘Turn around' lead plugs, interchangeable battery 
and dust-proof operating components qualify this tester as handy and 
dependable. 


DC Voltage: 

AC Voltage: 

DC Current: 
AC Current: 
Resistance: 
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Accuracy: 
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1,000V (2o,ooon/v) 

0-l-2.5-5-10-25-50.100-250~500-l,000V 

(20,000«/V) 

0-50AtA-2.5 mA-25 mA-500 mA 
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—20 -f22 dB (0 dB =lmW, 60012) 
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5% of. full scale (IV, 2.5V range) 
DC Current 3% of full scale 
AC Current 4% of full scale 
Resistance 3% of scale length 
Complete with Vinyl case 
7 9/32" X 4" X 1 47/64" 

Approx. 0.9 lbs 

PRICE: $23 plus sales tax 


Distributed by: 

JACOBV# 

MITCHELL 

SYDNEY 630 7400 BRISBANE 21 0586 

MELBOURNE 30 2491 PERTH 28 5725 

ADELAIDE 93 6117 LAUNCESTON 2 5322 
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Bacharach, I’ll Never Fall in Love Again — 
Raindrops Keep Failin’ on My Head; Herb 
Alpert and the Tijuana Brass, Zorba the 
Greek — This Guy’s In Love With You; The 
Sandpipers, Windmills of Your Mind — The 
Wind Will Change Tomorrow; Sergio 
Mendes and Brasil ’77, Look Around — 
Constant Rain; Julius Wechter and the Baja 
Marimba Band, Those Were the Days My 
Friend; Claudine Longet, Love is Blue. 

A good varied program, and excellent 
value if the selection appeals. The sound is 
good throughout. (H.A.T.) 

★ ★ ★ 

PETER. PAUL AND MARY IN CONCERT. 

Warner Bros stereo, two record set in 

folding sleeve. 2WS 1555 

The tracks included in this two-disc set 
were not taken during a single concert, but 
were compiled from concerts given by the 
folk-song trio at various locations in the 
USA, fiye or six years ago. This is a reissue, 
the original set having l^en priced at $11.50 
when first released. P, P and M fans who 
may have found the price too high at that 
time may be tempted by the $7.95 now 
asked. The reissue is identical to the 
original release in every resf^ct, packaged 
in the same double sleeve with pictures of 
the artists on front and rear, and notes 
inside. 

The 18 tracks include some of the group’s 
most popular, including The Times They 
Are A’Changing — 500 Miles — Blowin’ In 
the Wind — Puff the Magic Dragon — Single 
Girl. As one would expect in live per¬ 
formance, there is some talking and joke 
telling, and some typical clowning by Paul 
Stookey. He takes up over 12 minutes of side 
3 with a track entitled *‘Paultalk”. If you 
know the group, you will know what to 
expect. For “on location’’ recordings, the 
sound is good, if not of studio quality. 
(H.A.T.) 

★ ★ ★ 

BOTH SIDES NOW. Jimmie Rodgers. 

Vocalist. A&M Mayfair, stereo SMF66- 

9886. 

This selection of ballads by Jimmie 
Rodgers is one of the easiest-to-listeh-to 
records which I have come across. He has a 
smooth, almost soothing style which one 
can relax to and enjoy after a long day. 

The tracks are — The Windows of the 
World “ Try To Remember ~ Both Sides 
Now — Suzanne — Cycles — The Windmills 
of Your Mind — I’ll Say Goodbye — I’ll 
Never Fall In Love Again — Today — 
Turnaround — Child of Clay. 

For a sample track, try “Child of Clay.’’ 
This is one which Rodgers does particularly 
well. (R.P.T.) 

★ ★ ★ 

MORE SOUNDS LIKE SWINGIN’ VOL. 4, 

Garry Blake and his .orchestra. World 

Record Club stereo S / 4928. 

If you want some lively music for parties, 
here is one disc you should not miss. 
A swinging orchestra plays bright 
arrangements of tunes that are great for 
dancing. Most of the tunes will be well 
known but two are new. There is “Two Note 
Samba’’ from the composer of “One Note 
Samba’’ and “Change Feet” from Garry 
Blake. 

The other tunes are: Do It Again ~ Help 
Yourself — I’m Gonna Walk Out — By The 
Time I Get To Phoenix — Soul Coaxing — 













Budget bargains from Fontana 

Three new releases in the Fontana Gold Label series, from Phonogram Recordings Pty 
Ltd, represent outstanding value at $2.50 each. 


BEETHOVEN PIANO SONATAS. Yuri 

Boukoff, piano. Stereo 700 139 WGY. 

Here we have the familiar LP com¬ 
bination of the “Appasionata”, 
“Pathetique” and “Moonlight” sonatas. I 
have not previously encountered Yuri 
Boukoff, and have not been able to find any 
reference to him, but presumably he is from 
eastern Europe, and from his performance 
here I should say he is (or was at the time of 
recording) fairly ^oung. Not that, this 
should be taken in a derogatory sense. On 
the contrary, this is a performance which 
deserves considerable respect. 

Obviously a sensitive musician, Boukoff 
presents a performance in which the drama 
is slightly underplayed, a calm, slightly 
grave performance which I found ap¬ 
propriate and attractive. Possibly the 
performance has a Schubertian air, and I 
found myself speculating on how the artist 
would present the Schubert sonatas. I hope 
we shall have the opportunity to judge. 
Particularly clean fingerwork throughout 
indicates that Boukoff has no problems of 
technique. I would rank this performance 
high up in the budget priced versions of 
these sonatas. (H.A.T.). 

★ ★ ★ 


GRIEG AND SCHUMANN PIANO CON¬ 
CERTOS. Hans Richter-Haaser with the 
Vienna Symphony Orchestra, conducted 
by Rudolf Moralt. Stereo 700 182 WGY. 

Here are first class performances of the 
two great romantic piano concertos in A 
minor, noteworthy for the sheer musicality 
which is maintained throughout. Richter- 
Haaser will be remembered by Australian 
concert goers from his tour here a few years 
ago. 1 saw him perform the Schumann 
concerto at the Sydney Town Hall, and as I 
recall the occasion, was not overly im¬ 
pressed at the time. However, the per¬ 
formance here is deserving of every 
respect. And the Grieg is equally good. 

Both are crisply and cleanly played, 
without emotional excesses, yet with af¬ 
fection, and with no trace of coldness. 
Richter-Haaser’s playing is supple, the 
shading carefully modelled, his control of 
dynamics a pleasure to hear. The sym¬ 


pathetic accompaniments provided by 
Moralt admirably complement the soloist’s 
fine playing. I cannot imagine anybody with 
a liking for these concertos not responding 
to these warm performances. At $2.50, the 
disc must certainly be regarded as a fine 
bargain. This is a reissue, of course, 
probably from about ten years ago, but the 
quality of the sound is excellent, with no 
noticeable distortion, and the stereo spread 
is fine too. Definitely recommended. 
(H.A.T.). 

★ ★ ★ 

THE ROMANTIC PIANO. Yuri Boukoff, 
piano. Stereo 700 192 WGY. 

Nobody will be surprised by the contents 
of this disc. There have been numerous 
similar recordings of short piano classics 
including the numbers presented here. The 
two Liszt pieces which begin and end the 
program were inevitable: Liebestraum No. 
3 and La Campanella. Three Mendelssohn 
pieces are almost in the same category: 
Spring Song — Spinning Song — Scherzo in 
E minor. From Brahms there is the A flat 
Waltz and two Intermezzi. Two Chopin 
pieces are Etude in C sharp minor (“Winter 
Torrents”, not the usual “Tristesse” one), 
and Nocturne in C sharp minor. Also in¬ 
cluded: Nocturne (Borodin) — Perpetuum 
Mobile (Weber) — Preludes in C and E flat 
minor (Bach) — Warum (Schumann) — 
Consolation No. 3 (Liszt) — Staccato Etude 
(Rubinstein). 

A pianist tackling a program as widely 
varied as this is a bit like the pentathlon 
contestant in the Olympics — you cannot 
expect him to be a world beater at 
everything. Boukoff seems to me to miss the 
mark with his Chopin, but his technique in 
the Liszt pieces is impressive. The im¬ 
pression I had in his Beethoven per¬ 
formances reviewed above that he is a 
young artist is strengthened here in his 
playing of the Brahms Intermezzi, where a 
grave introspection is desirable — the 
playing here seems slightly immature. 
Don’t be put off buying the disc if the 
program appeals, however. Boukoff is an 
excellent pianist, and the performance as a 
whole should give considerable enjoyment. 
(H.A.T.). 


Sitting On The Dock Of The Bay — Son Of 
Hickory Holler’s Tramp — This Guy’s In 
Love With You — The Odd Couple — La 
Play a. Technically, the disc is good with 
negligible surface noise. Stereo spread is 
normal but the price is not — just $3.39 from 
WRC. (L.D.S.) 

★ ★ ★ 

THE BEST OF LIVING BRASS & LIVING 
MARIMBAS. RCA Camden Stereo OCS- 
2484. 

Tracks are shared by the Living Brass 
and Living Marimbas — three by the for¬ 
mer and the rest by the latter. Apart from 
the inane arrangement for “Besame 
Mucho” played by the Living Brass, the 
tracks are very pleasant to listen to. But 


even at the economy price of the Camden 
label, the 25 minute playing time is 
disgustingly short. Recording standards 
and pressing quality are fine. 

Living Brass also play “Lady Of Spain” 
and “Guantanamera”. The Living 
Marimbas contribute: Patricia — Perhaps, 
Perhaps, Perhaps ~ Yours — Amapola — 
Made For Each Other — Green Eyes. 
(L.D.S.). 

★ ★ ★ 

THE PHASE 4 WORLD OF WERNER 
MULLER. Decca Stereo SPA 136. 

Werner Muller’s orchestra has a large 
string section but his musical arrangements 
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feel the beat 
through your feet 
and hear the lyrics too 


enjoy both with BASF LH’hifi recording tape 


Sure, with any tape, you can turn the volume up 
until the floor shakes. The difference is the quality 
of the sound produced. When you are playing 
a BASF LH-hifi tape there is less distortion, more 
clarity and realism. The gradual narrowing- 
of track widths and lowering of tape 
speed on domestic tape recorders place, 
above all, great demands on tape to 
head contact and magnetic uniformity. 

A natural consequence of this development 
appeared to be background noise which became 
more audible during sound reproduction. 

To counter this, BASF engineers have 
introduced low noise equalisations and 
eliminated the background noise, increased 
sensitivity and achieved a dramatic 
improvement in signal-to-nolse ratio of as much 


as 8dB over other quality tapes. Now you can 
keep the swingers swinging with wall to 
wail sound while the neighbours enjoy the lyrics. 

BASF LH-hifi tapes also available in Compact 
Cassettes. 


Playing times: 
C30 == 2 X 

15 

minutes « 

30 

. minutes. 

C60 = 2 X 

30 

minutes == 

60 

minutes. 

C90 = Z ^ 

45 

minutes =* 

90 

minutes. 

C120 = 2 X 

60 

minutes = 

120 

minutes. 


BASF Compact Cassettes available everywhere 
in your choice of either “Trans,” “Snap” or 
“Plastic Pack.” 


BASF HAS THE QUALITY-YOU MAKE THE MUSIC--^BASF FOR ENDLESS PLEASURE 


BASF 


Australian Distributors: 

Maurice Chapman & Company Pty. Ltd., 

276 Castlereagh St., Sydney. Phone: 61 9881. 

146 Burwood Rd., Hawthorn, Vic. Phone: 81 0574. 
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sound like a cross between Mantovani and 
Enoch Light. If that sounds strange, then 
the reader is getting the message. While 
some of the tracks, such as “Mas que nada“ 
and “Fiddle faddle” are lively and in¬ 
teresting, others were trivial and irritating. 

It would have been better, for example, if 
trombones had been left out “I Love Paris’* 
and “La Cumparsita” — the trombone 
sounds as if played by a six-year-old child 
who has just discovered that it can make a 
noise. And the male chorus in “Tales from 
the Vienna Woods’’ sounds quite out of 
place. In other respects, the record is up to 
the usual high standard of Decca Phase 
Four. 

The 12 tracks include: Vilja-lied — 
Hawaiian War Chant — Italian Festival — 
Over The Rainbow — Hungarian Rhapsody 
No 2. Sample this disc \ before buying. 
(L.D.S.). 

★ ★ ★ 

ALL-TIME PIANO HITS. Ronnie Aldrich 
and his two pianos. World Record Club, 
stereo, S 5003. 

Ronnie Aldrich fans should not miss 
hearing this disc as it is one of his finest. 
TTiose not familiar with his style will be 
fascinated with his two pianos, one in each 
channel, lush orchestral backing and lively 
rhythm section. The music is fine for dining 
or cheek-to-cheek dancing. Some of the 
tracks are lively though, such as 
“Miserlou” which is one of the best on the 
disc. 

Technically, the recording quality is 
excellent and so was the sample pressing. 
TTie rest of the 12 tracks are as follows: 
Bewitched — Nola — Stardust — Near You 

— Dancing In TTie Dark — Autumn Leaves 

— Voockx) Moon — As Time Goes By — Lika 
Dinka Doo — Canadian Sunset Theme 
from Exodus. (L.D.S.). 

★ ★ ★ 

THE MAGIC OF WALDO DE LOS RIOS. 
Hispavox (Festival), stereo SHVL- 
934218. 

Waldo de Los Rios, who had so much 
success with Beethoven’s “Song of Joy” has 
now come out with this disc of instrumental 


versions of songs featured on the hit parade 
in recent years. I found little “magic” in the 
music, just a fairly large orchestra with 
strong rhythm bacldng. Most of the tracks 
were pleasant enough but two, “Help 
Yourself” and “Those Were the Days” were 
not. The former suffered from a 
monotonous rhythm and the latter had 
orchestration which was banal in the ex¬ 
treme. I suppose this is a risk with any 
popular tune. 

Technically, the disc is good and the same 
could be said for the pressing quality. But 
the playing time is short at only 27 minutes. 
The 10 tracks include: Ob-la-di, Ob-la-da — 
And The Music Played — Mama — Aran- 
juez, Mon Amour — Little Green Apples — 
Lalena. (L.D.S.). 

★ ★ ★ 

THE AMERICAN DREAMER. Original 
Soundtrack from the film of the same 
name. United Artists stereo SUAL934260, 

This is a record which I have come to 
enjoy listening to. It is one of those records 
which grows on you. The first time I heard it 
1 was not impressed, but my opinion has 
changed quite considerably with sub¬ 
sequent playings. 

The music on the record is what one might 
describe as “folky pop”. It is more of a style 
which has been emerging recently ~ not 
“heavy” rock, but a lighter, easy-to-Iisten- 
to style. The backing is simple — usually 
little more than a single guitar — but the 
guitar work is very good. 

The material on the record includes the 
title track, American Dreamer, as well as 
nine others: Pass Me By — Outlaw Song — 
Easy Rider, 1970 — Hard Road to New 
Mexico ■— Look At Me, Mama — Sun, Moon 
and Stars — Other Side of Life — Whole 
Song — The Screaming Metaphysical Blues. 

Space is not available to list the various 
artists and groups who perform, but the 
overall standard of performance is high, 
and the disc as a whole makes for easy 
listening. In a word -- interesting, but I feel 
it would be more so for those who have seen 
the film. (R.P.T.) 


Readers Digest set of evergreens - 

STARDUST. Ten record set in storage box. Stereo, Reader’s Digest / RCA Dynagroove. 
(From Reader’s Digest Association Pty Ltd, Box 65, GPO Sydney 2001). 


As 1 typed this first sentence, Helen 
Forrest on record 6 was singing “Thanks 
For The Memory” and it struck me that 
that would be an apt title tor the whole set. 

According to the literature, the titles 
correspond with those nominated by 
“Variety” magazine as the “Golden 100” 
the most popular songs of ail time. Actually, 
Reader’s Digest have added a few more to 
bring the total number of tracks to 108. They 
have also added a bonus album entitled 
“Today’s Movie Hits Played by the Big 
Bands.” 

Coming back to the main set, the eighteen 
sides are titled to give some hint of the 
nature of the tracks. Thus “I’ll Be Seeing 
You” (record 5) brings together that par¬ 
ticular number plus: My Melancholy Baby 
— Blue Moon — All Alone — Among My 
Souvenirs — Smoke Get’s In Your Eyes. 

“On The Sunny Side Of The Street” 


(record 7) also provides Pennies From 
Heaven — All The Things You Are — Zing! 
Went The Strings Of My Heart — Bewitched 
— April Siowers. 

In fact, those titles and those numbers are 
representative of the album as a whole — 
sentimental evergreens which are certainly 
easy on the ear. 

1 listened to quite a few tracks selected at 
random through the main set without being 
aware of any technical faults. The sound is 
well balanced, well spread and free from 
obvious noise and distortion. It is mainly 
orchestral, with a variety of bands and 
conductors, but some well judged vocals 
provide a variety in the treatment. The set 
should stand up well to browsing and 
deliberate listening or to The role of 
background music. 

A lot of listening in one sturdy (and hand¬ 
some) box. (W.N.W.) 
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SYDNEY. 

Telephone 28-3718, 28-3928. 

Please forward me aD avail¬ 
able literatare on QUAD. 


Name 

Address 
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There's stereo and stereo. 



Once upon a time there was only one way to 
hear stereo. 

One forward facing speaker poured sound 
into one ear. And one forward facing speaker 
poured sound into the other ear. 

To hear anything resembling balanced 
stereo, you had to sit at the apex of the critical 
sound paths. And you had to sit still. All of 
which struck Stig Carlsson of Stockholm Uni¬ 
versity as decidedly unsatisfactory. 

So after years of research he created the 
Carlsson omnidirectional speaker. 

It works like this. 

The sound is projected out of the top of the 
speakers. 

And then moves outwards in all directions 
— it bounces round the room like a ball in a 
squash court. 

Until it reaches your ears. Just like in real 
life. The effect is quite staggeringly different. 


Sonab 

Sonab of Sweden Pty. Ltd., 114 Walker Street, North Sydney, N.S.W. 2060 

Telephone: 929 4288/4554 
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Jiist how different we want you to judge for 
yourself. 

By going to your nearest Sonab dealer. 

Phone or write to us —and we’ll give you 
his address. And send you some free literature, 
too. 













^ ^ 


THK HOLLIES EVOLUTION. The Hollies. 

World Record Club, stereo S / 4819. 

According to the label on the record, the 
master pressing was made from an original 
Hollies recording. Perhaps this accounts for 
the rather obvious lack of quality in the 
sound, a surprising circumstance where 
World Record Club releases are concerned. 
I’m afraid that unless you can tolerate a lot 
of distortion, not just in the instruments, but 
in the voicing as well, you are going to be 
disappointed in this new release. Stereo 
spread is also about non-existent and really 
should be called “two track mono”, for 
that’s just about all it is, with vocals on the 
right and accompaniment on the left. But if 
you’re happy with just listening to the lyrics 
you could well enjoy the album’s 12 tracks: 
Then The Heartaches Begin — Stop Right 
There — Water On The Brain — Lullaby To 
Tim — Have You Ever Loved Somebody — 
You Need Love — Rain On The Window — 
Heading For A Fall - Ye Olde Toffee 
Shoppe — When Your Light’s Turned On — 
Leave Me — The Games We Play. (J.P.P.) 

★ ★ ★ 

THAT’S THE WAY IT WAS. John Gary. 

Stereo, RCA Victor LSP-4233. 

While many singers work hard to 
generate and sustain a youth interest, John 
Gary has been doing very well, thank you, 
entertaining their parents in plushy clubs. 
And it is logical enou^ that he should turn 
back the clock to revive some of the num¬ 
bers from earlier decades, in the style and 
with the orchestrations of the time. But why 
drag in 20-second snippets from old 
recordings and, above all, a segment of 
King Edward’s abdication speech? A 
reasonable idea for an album is com¬ 
promised by pointless gimmicks. 

However, in between, John Gary sings in 
his very smooth, very pleasant style: That’s 
The Way It Was — The Good Old Days — 
Baltimore Oriole — Me And My Bundle — 
Try A Little Tenderness — Don’t Forget — 
It’s A Lonesome Old Town — I Got A 
Woman — Why Did It End So Soon? 

Well enough done but limited appeal. 
(W.N.W.). 

★ ★ ★ 

YOU’VE GOT A FRIEND. Andy Williams. 

CBS stereo SBP 234017. 

This disc is well up to the standard set by 
previous Andy Williams discs — a polished 
performance from start to finish. Andy 
Williams’ fans will need no further 
recommendation to go out and buy. 

Eleven titles are featured, including: 
You’ve Got A Friend — If — I’ll Be There — 
For All We Know — Never Can Say Goodbye 
— It’s Too Late — A Song For You — Rainy 
Days And Monday. (L.D.S.) 

★ ★ ★ 

THE PHASE 4 WORLD OF LOS 

MUCHACAMBOS. Decca stereo SPA 

144. 

Many parallels can be drawn between the 
Los Muchacambos trio and the Peter, Paul 
and Mary folk trio. In fact, Los 
Muchacambos can be described as a Latin 
folk trio. They sing in similar style to the 
former group and are just as easy to listen 


to. They are backed by a very competent 
Latin-American band which never becomes 
obtrusive. Recording quality is fine and the 
singers periodically swap channels just for 
variety. 

If you want to sample the disc, try side 
one. A list of the tracks is as follows: \A 
Cucaracha ~ El Rancho Grande —- Adios 
Irene -- Un Homme, Une Femme — Manha 
De Carnval — El Cumbanchero — La 
Bamba -- Cielito Lindo — Maria Elena ~ 
Mas Quen Nada — The Girl From Ipanema 

— Adios. (L.D.S.) 

★ ★ ★ 

KAPT’N JAMES BITTET ZUM TANZ:- 

VOL. 2. The James Last Orchestra and 

Chorus plays seamen’s favourites. 

Polydor Stereo 2371 082. 

James Last brings his usual flair to the 
rendering of this collection of what are 
supposedly seamen’s favourites. I must say 
I wondered whether “Santa Lucia” was 
appropriate to such a collection but seamen 
may sing it when they become lachrymose 
at a keg party. In all 28 melodies are 
presented, giving a playing time of 40 
minutes. 

Most of the album titles are in German 
but the majority of the tunes will be familiar 
to Australians, so don’t shy off. They in¬ 
clude: O, Signorina, Rina, Rina — Bound to 
the Rio Grande — Sailing, Sailing — Glori, 
Glori, Gloria — Hurrah Hurrah — Tobacco 
And Rum — Jan Hinnerk. Recording 
quality over the whole disc is good and 
stereo spread is wide but my sample disc 
had some surface noise. Apart from this, it 
is sure to please James Last fans. (L.D.S.). 

★ ★ ★ 

AMERICA. Herb Alpert and the Tijuana 

Brass. A&M Mayfair (Festival) stereo 

SMF66-9883. 

More budget priced Tijuana Brass, 
following hard on the double album released 
by Festival recently. In this case, the tracks 
are: America — The Lonely Bull — A Quiet 
Tear — Tijuana Sauerkraut — Never On 
Sunday — Acapulco 1922 — Spanish Harlem 

— Green Leaves of Summer — More — 
Milord — The Great Manolete — Winds of 
Barcelona. Most of these tracks were in¬ 
cluded in the two disc set offered at $5.95, 
and this new release is presumably aimed 
at those who might be more tempted to 
spend $2.59, which is the price of this single 
disc. Tijuana Brass fans will recognise that 
most of the tracks are from the early 
albums with which the group first 
established its reputation. To my mind, the 
later albums were-not nearly so good, and 
what is offered here could easily be called 
‘The Best of the Tijuana Brass.” The sound 
is excellent. (H A T.) 

★ ★ ★ 

SING ALONG WITH MAX. Max Bygraves. 

with orchestra. Astor stereo SPLP 1349. 

1 am sure there is nothing Max Bygraves 
likes better than to stand on a stage leading 
an audience in song, in the traditional music 
hall style. This is what he is doing here, 
where he sings six medleys of tunes, many 
of them belonging to the last days of the 
music hall, others of a later day, but still in 
the same tradition of simple melodies and 
uncomplicated lyrics — too many of them to 
list in full here, but here kre some: Me and 




JEMCO 


HIGH SENSITIVITY 



MULTIMETER 


UNBEATABLE FOR 
VERSATILITY, ACCURACY, 
RELIABILITY, VALUE 

• 50.000 o/v 

^ Double overload protection on iriove- 
ment and circuit. 

• Polarity reversing switch. 

• 10 amp AC & DC ranges. 

^ Resistance to 200 MO. 

RANGES 

DC V 0.25/I/2.5/I0/50/250/I000 
AC V 2.5/10/50/250/100 
DC A 50uA. l/25/500mA. lOA 
AC A lOA 

dims R«l/xl0/xl00/«IK/xl0K 
Size: 5ix4^xl{ 

Price: $34.50 inel. S.T. 

ALSO 

Popular US-100 model 

20.000 O/V $30.00 

Both \ Black Leather Case $4.60 

Models / Freight $1.00 

Warranted 3 months—-Repair Service. 
Available ex stock from leading merchants 
or sole Australian distributors: 

INDEVA m. LTD. 

24 BELLEVUE ROAD, 
BELLEVUE HILL, 2023 
TeL: Sydney 36 4401 


Tick and mall this coupoo today for Infor¬ 
mation on: 

• MULTIMETERS. 

• PANELMETERS. 

• TEST EQUIPMENT. 

• AUDIO EQUIPMENT. 

• RADIO PARTS. 

(Please Print) 

NAME:.. 

FIRM:. 

ADDRESS:. 
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RECORDED MUSIC SALON 

Sole agents in Australia for the world's best Hi-Fi materials from Germany, 
U.S.A., France and England. 









THE SIMPLEST HI-FI 
LOUDSPEAKER KIT 
IN THE WORLD 
Just One Full Range 
JORDAN-WATTS 
DRIVING UNIT 
20Hz ■— lO.OOOHx 
12 wafts 

Rich full bass and sparkling 
clarity throughout — at less 
cost than a tweeter 
assembly. 


HARAAAN-KARDON CADS 

Professional Tape Cassette Recorder with Built-in 
Dolby Noise Reduction Processor 


RECORDED AAUSIC SALON (Sole Agents for Australia) 

11 COLLINS ST., MELBOURNE, 3000. TEL. 63-6257. 


AMPLIFIER: Powtr Output: 25 watts R.M.S. each channel into 8 ohms. 
Frequency Response: 20-20,000Hz ± idB. Total Harmonic Distortion: Less than 
O.SAb for power levels up to 25 watts throughout the audio range. Crosstalk: 
Better than -^40dB. Hum and Noise: Better than —TOdB on tape playback, — 
60dB on radio and -~55dB. on pickup. FM TUNER: Coverage: 8«-109mHz. AM 
TUNER: Coverage: Medium and Long wavebands. If Bandwidth: 4kHz at 6dB 
down. 


Power Output: 15 + 15 watts Continuous into 8 ohms. 1kHz. 10 + 10 watts 
Continuous into 15 ohms. 1kHz. (Both channels driven simultaneously.) Total 
Harmonic Distortion: Less than .lOb at 10 watts into 15 ohms. 1kHz. Less than 
.25abat 10 watts into 15 ohms. 100Hz —10kHz. Output Impedance Matching; 8-16 
ohms. Note: The amplifier is not suitable for impedances of 4 ohms or less. 
Power/ Frequency Response: —3dB. 20Hz-50kHz. Input Sensitivities: For 10 
watts into 15ohms. 1kHz. DISC: 2 / 4 / 25 / 50m/ V.47K impedance. 


HormamKordon "Nocturne Three-Thirty" : 90W 7-50,000Hz + I.SdB 


EMPIRE 

1000ZE/X 


Every Empire long playing 
cartridge is fully shielded. Four 
poles, four coils, and three 
magnets produce better balance and better hum reiectlon. There are no foreign 
noises with the Empire Cartridge. Perfectly magnetically balanced, with a 
signal to noise ratio of 80 dB, it features a moving magnetic element and stylus 
lever system .001 inch thick. The entire cartridge weighs only 7 grams — the 
Ideal cartridge weight for modern compliance requirements. 


This world famous Harmon-Kardon unit is 
reviewed on page 97 of this issue. Recorded 
Music Salon, sole agents for Harmon-Kardon 
in Australia, highly recommend the "Nocturne 
Three-Thirty”. 


Mode In France 


e Double 48 pole synchronous motor e Heavy die cast 12 inch non ferrous platter 
e Belt drive : the belt is made of neoprene and is ground to ±5micron5 e Total 
wow and flutter 33rpm 0.(>4<^) e Rumble : 33rpm«—73dB (DIN) e "Fic¬ 
titious'^ horizontal pivot arm e Neoprene "sllentblock" suspension e An¬ 
tiskating e Armiift e Length : 17inches (41cm), Width : 12V2lnche$ (31cm), 
Height: 5inches (13cm) e Speeds : 33 and 45 rpm. 


The Harman-Kardon Nocturne Three-Thirty Is the first 
AAA/ FAAstereo receiver which provides power/ sensitivity and 
ultra-wideband sound for less than $369.(X). The superior sound 
of the Nocturne Three-Thirty Is a direct result of Its wideband 
design. Some manufacturers clip off the high and low 
frequencies beyond 20 and 20/000Hz because they feel they are 
unimportant. Careful listening tests reveal that this clipping 
produces distortion In the audible frequencies which mutes the 
sound. The Nocturne Three-Thirty faithfully reproduces 
frequencies well beyond the usually accepted limits of human 


hearing to give extra realism to the sound you can hear. That's 
why the Nocturne Three-Thirty's sound is cleaner, more 
transparent/ more sharply defined. You can hear, and feel, the 
difference. 

The three-ThIrty delivers a degree of excellence never before 
attainable at such modest cost. Only Harman-Kardon, leader In 
solid state engineering and styling, could develop the Nocturne 
Three-Thirty — high fidelity that looks as magnificent as It 
sounds. 


RAVENSBROOK 

STEREO 

SYSTEM 


"Best buys of 
the day" 


ERA 

555 
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My Shadow -- Moonlight and Hoses — You 
Are My Sunshine — Bye, Bye Blackbird — 
Oh You Beautiful Doll — Daisy Bell — 
Goodnight Sweetheart. From more modern 
times come Edelweiss, Marne, Hello Dolly. 

Music Hall is gone* but the Max Bygraves 
linger on, playing before audiences of 
millions before the cold eye of the television 
camera, or small, select audiences in the 
sophisicated atmosphere of the nightclubs. 
And sometimes, before a live audience, as 
here, which is perhaps the closest he will 
come now to the Music Hall atmosphere. 
(H.A.T.) 

★ ★ ★ 

MORECAMBE & WISE BRING YOU 
SUNSHINE. Stereo. HMV Series 259 
SOELP 9821. 

Morecambe and Wise have some expert 
backing in this album with orchestras under 
Ken Thorne and Harry Robinson and the 
well-known Michael Sammes Singers. Their 
own talent is very evident, however, in a 
program of sketches and “sent up“ vocal 
and instrumental music. 

Included in the 14 tracks is “Singing The 
Blues ’, “Ton Up, Boy”, “Why Did I Let You 
Go?” “Grieg: Piano Concerto”, “Boom 00 
Yatta-Ta-Ta”, “Tape Recorder”, “The 
Ambassador Of Khasiland” and the title 
track “Bring Me Sunshine”. 

The album has its giggles, of course, but it 
isn’t one that will have you laughing 
uproariously all the way through. Its 
strongest appeal will be to those who have 
enjoyed the M & W brand of humour and 
who want a reminder of it in their record 
collection. But that’s the way it so often is 
with comedy recordings; there is a prac¬ 
tical limit to the number of times they can 
be played in a home situation. (W.N.W.). 

★ ★ ★ 

Jazz and Rock . . . 

THE SILVER TONGUED DEVIL AND I. 
Kris Kristofferson (Monument stereo 
SPL 9:i4:n4). 

One of the most influential of current pop 
composers has recorded his own LP in a 
gravelly, direct voice. Kristofferson is a 
former Rhodes scholar who threw it all 
away and went to Nashville to be a country 
musician. He fits the fifties’ image of a 
romantic, the sixties and seventies making 
him a guru of pop. 

The best song on the LP is “Jody and the 
Kid” which nobody else seems to have 
recorded so far. 

“The Pilgrim — (Chapter 33” sums up 
Kristofferson’s own philosophy — 

“He’s a walking contradiction 

Partly truth and partly fiction 

Taking every wrong direction on his 
lonely way back home”. 

“When I Loved Her” is a song of en¬ 
joyment. Kristofferson doesn’t protest in his 
lyrics. 

There’s more objectivity in his reading of 
the situation. This will be an influential 
recording. (G.W.) 

★ ★ ★ 

SYRIUS, Spin records stereo SEL-934377. 

This Hungarian rock group, which was in 
Australia for a year, recorded this album of 
original symphonic rock music at TCS 
studios before they returned home late last 


year. There’s been nothing like it here 
before. Tlie members of the group may 
be working in the rock idiom, but they think 
in much larger terms. The discordance 
sounds like Schoenberg and Hindemith not 
Simon and Garfunkel. 

The orchestral thinking of the group has 
brought forth tonal pictures of great depth 
and variety. Recording quality, engineered 
by John French, is the tops. 

The two outstanding tracks are “I’ve 
Been This Down Before”, a most unusual 
rendition of a blues, and “In the Bosom of a 
Siout”, a tone poem of the twentieth cen¬ 
tury. (G.W.) 

★ ★ ★ 

FLYING BURRITO BROTHERS. A and M 
stereo SAML 934262. 

Some may think that the Burrito Bros, 
those darlings of the country rock 
movement, have softened up. That could be 
true. The Burrito Bros, being formed by 
former members of the Byrds, came on 
strong into country rock at a time when 
people were wondering just what the idiom 
was all about. 

Banjo player Bernie Leadon is the link 
with blue grass country music. His hot 
picking is fantastic on “Why are You 
Oying?” 

Pedal steel by Sneaky Pete is heard on 
most tracks. The Burritos have generally 
become more of a thoughtful and less of a 
funky group. If anything they are starting to 
resemble their imitators. After all, where 
did Crosby, Stills, Nash and Young, Flying 
Circus and others draw their inspiration if 
not from this pioneer group? The sound is 
good but no better than Australia’s best. 
(G.W.) 

★ ★ ★ 

MILES AGO. Spectrum. Harvest records 

stereo SHDW 50/51 Two LPS. 

The Melbourne quartet’s latest recording 
is even better than the LP which they 
released early last year. Spectrum is the 
outstanding group on the Australian pop 
scene. All of their material is original. They 
use acoustic and electric sounds and ex¬ 
plore within the limits of tunes which are 
easy to remember. 

The title track “Miles Ago” explores 
wordless sounds with heavy atmospherics. 

“The Sideways Saga” is an eight-minute 
suite about a man who dreams he meets 
someone who asks him to dance sideways 
along a country road. It is a sharp satire. 
The sounds produced by Spectrum are 
exacting. Engineer John Sayers did an 
excellent job at Bill Armstrong’s studio in 
Melbourne. (G.W.) 

★ ★ ★ 

THE AZTECS “LIVE” Havoc Records 

stereo HST-4(M). 

This live performance at Melbourne Town 
Hall last June seems to be too much for the 
recording. Billy Thorpe and the Aztecs were 
playing at the last of a series of concerts 
staged in an imaginative way. This one had 
a huge plastic sculpture dominating the 
orchestral dais. But you can’t listen to a 
sculpture. There’s too much distorted sound 
on the disc. Warren Morgan plays the town 
hall organ but there is too much other noise 
for it to be heard decently. 

Billy Thorpe has a goo(i voice for songs 
like “Be Bop-a-Lula” and “Somebody Left 
Me Crying” but it gets drowned out here. 
(G.W.) ® 


INNERBOND" 


BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made 
from ultra fine Cellulose Acetate 
Fibres that gives high efficiency for 
sound absorption. 

“INNERBOND” is light, clean, dust- 
free and easy to handle. Because all the 
fibres are bonded “INNERBOND” will 
hang as a “curtain” and win not 
fracture or break down due to 
vibration. 

“INNERBOND” Is Odourless, highly 
resistant to attack by bacteria or 
fungus and Is vermin repellent; 
“INNERBOND” at 16oz sq. yd. has a 
normal thickness of 1“ and at this 
density is recommended as a packing 
In speaker enclosures for sound ab¬ 
sorption. 

STOCKISTS: 

SYDNEY: Arrow Electronics Pty. Ltd. 342 Kent 
St.; Instrol HI-FI Pty. Ltd., 91a York St.; 
Convoy International Pty. Ltd., 449 Kent St.; 
Encel Electronics Ptyr Ltd., 257 Clarence St.; 
Kent HI FI 432 Kent St.; Mastersound Sales 
Pty. Ltd., 400 Kent St.; Radio Dey)atch Ser¬ 
vice, 869 George St.; Peter Shalley Electronics 
Pty. Ltd., 127 York St.; Stereo Music Systems, 
193 Clarence St.; Circuit Components (A / sla) 
Pty. Ltd., 460 Bexley Rd., BEXLEY; Classic 
Radio, 245 Parramatta Rd., HABERFIELD; 
Dyna Stereo Pty. Ltd., 331 Prince's H'way, ST. 
PETERS: Albert Wright Radio Service, 795 
New Canterbury Road, HURLSTONE PARK: 
H. B. Radio Products, 103-105 Catherine St., 
LEICHHARDT; Semicon Electronics, 172 
Carlingford Rd., EPPING. 

CANBERRA: Kitchen and Hi-Fi Specialists, Cnr. 
Giles and Kennedy Sts., Kingston. 

NEWCASTLE: Martin de Launay Pty. Ltd., King 
and Darby Streets; Dynamic Sound, 587 
Hunter Street. 

WOLLONGONG: Dapto TV Service, 156 Prince's 
Hwy., Dapto. 

MELBOURNE: J. H. Magrath and Co. Pty. Ltd., 
208 Little Lonsdale Street. 

BRISBANE: Chandlers Pty. Ltd., cnr. Albert and 
Charlotte Streets; Brisbane Agencies, 78 
Wickham Street, Fortitude Valley, Stereo 
Supplies, 100 Turbot St. 

IPSWICH: Robert N. Smallwood, 205 Brisbane 
Road, Booval. 

NORTH QUEENSLAND: Alvin Communications 
and Electronics, 38 Pegnall St., Pimlico, 
Townsville. 

ADELAIDE: Duncan Agencies, 57 Woodville 
Road, Woodville; General Accessories, 81 
Flinders Street; Trustcott Electronics, 62-64 
HIndmarsh Square. 

PERTH: Atkins (W.A.) Ltd., 894 Hay Street; 
Carlyle and Co. Pty. Ltd., 1 Milligan Street; 
General Accessories, 46 Milligan Street. 

HOBART: Homecrafts-Tasmania, 199 Collins 
Street. 


If unobtainable 


For 1 sq. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 
to the manufacturers. 

WONDER WOOL 


87 JAMES STREET, LEICHHARDT, 
NSW 2040. 

Box 548 —GPO, Sydney 2001. 
Phone: 56 2780. 
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NeWAU TRANSISTOR STEREO AMPLIFIERS WITH IN BUILT AM TUNER 
ULTIMATE IN DESIGN — LONG DEPENDABILITY 


USING AIL SILICON TRANSISTORS 40 WATTS — RMS 


SPECIFICATIONS; 

20 watts per channel RMS. 

Total output 40 watts RMS. 
FREQUENCY RESPONSE: 

From 20 to 20/000Hz±ldB. 
HARMONIC DISTORTION: 

Less than 1 per cent of rated output. 
HUM AND NOISE: 

Aux 70dB, Mag 50dB. 

INPUT SENSITIVITY: 

Mag 3mV, Aux 200mV. 

SPEAKER IMPEDANCE: 8 ohms. 
EQUALISED: Mag RiAA. 

TONE CONTROLS: Bass, 50Hz-l-12dB; 
Treble. 10KHz±12dB. ~ 

LOUDNESS CONTROL: 50Hz lOdB. 
SCRATCH FILTER: 

(High filter) at lOKHz 9dB. 

RUMBLE FILTER: 

(LOW filter) at 50Hz 5dB. 

PROVISION FOR TAPE RECOR¬ 
DER: Record or playback with DIN 
plug connection. 

PROVISION FOR HEADPHONES: 

With headphone /speaker switch on 
front panel. 

DIMENSIONS: I 6 V 2 x 5 V 2 x llin deep. 
TUNER: This unit can be supplied with 
either valve or transistor tuner with a 
coverage of 530 to 1600 KHz. Calibrated 
dial available for all states. 

THE CIRCUIT incorporates regulated 
power supply with transistor switching 
protection for output transistors. 26 
silicon transistors plus 5 diodes are 
used. 


$ 134.00 

PLUS FREIGHT 

(CABINET EXTRA) 

MODEL C300/20/T 

(with Tuner) 


$ 108.00 

PLUS FREIGHT 

(CABINET EXTRA) 

AMPLIFIER ONLY 

Specifications as above but with 
the added feature of front panel 
switch which allows selection of 
two speaker systems. 

Cabinets for above in teak or walnut with metal trim, $10 extra. 


THE NEW MAGNAVOX 8-30 SPEAKER SYSTEM 

Complete System (1.6 cubic ft.) in Walnut or Teak Veneer, Oiled Finish. 

(regret no mail orders for complete system.)-$60.00 

Speaker Kit (less cabinets) COMPRISING 1-8/ 30 Speaker, 2-3TC Tweeters, 1- 
3in. Tube, 1-4 or 2uF Condenser, Innerbond and Speaker Silk Available in 8 or 
15 ohms. Postage $1.50 extra. $29.50. 




NEW 6 WATT STEREO AMPLIFIER WITH AM. TUNER 



$79.50 
FREIGHT S PACKING EXTRA 

N.S.W. $1.75 
Interstate $2.75. 

Dimensions 12 y 2 ” x 3 V 2 '' x 9” deep 


A high quality sterqo amplifier incorporating the new Plessey SL403D I.C. audio am¬ 
plifiers with separate bass and treble controls with inbuilt high gain A.M. tuner giving a 
coverage of 530 to 1600KHZ with calibrated dial available for all States. Timber cabinet 
available in teak or walnut oiled finish. 

SPECIFICATIONS: 

DISTORTION: 

Less than 1.5 per centTHDat 1 KHz, less than 0.5 per cent at lOOmWat IKHz. 

SIGNAL TO NOISE RATIO: 

-62dB with respect to 3 watts Into 8ohms. 

FREQUENCY RESPONSE: 

Within 2dB from 20Hz to lOOKHz. 

TONE CONTROLS: 

Bass control 15dBboostor cutat50Hz, treble control 14dB boost or cut at lOKHz. 

INPUT SENSITIVITY: 

250mV for all imputs, tape, aux. or phono. 

SHORT CIRCUIT PROTECTION. 


Above amplifier tuner supplies with two Magnavox 8WRMkV speakers, two 3TC tweeters, 2 4mfd. condensers and Garrard 
SRP22 record player with Sonatone ceramic cartridge. 

Detailsof speaker cabinet with innerbond and speaker si Ik supplied. $130.00 FREIGHT EXTRA 


NEW ALL-TRANSISTOR AM TUNER WITH PREAMPLIFIER 



Sultabh for uso with all valve or transistor HI-FI amplifiers, tape recorders or PA 

amplifiers 

SPECIFICATIONS 

Frequency coverage 530 to I 6 OOKH 2 , bandwith 9KHz. Inbuilt aerial, provision for 
external aerial. 240V AC operation. Dimensions 10^4 x 6 x SVms. Output variable 
from 50m V to 700m V. 


Post and packing $1.50 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, 2045 N.S.W. PHONE 798 7145 
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AUSTRALIAN TELEVISION STATIONS 


Area 

Call 

Channel 

Polarity 

Area 

Call 

Channel 

Polarity 

Area 

Call 

Channel 

Polarity 

ACT 



Darling Downs 

ABDQ 

3-H 

J^ncer Gulf North 

ABNS 

1-V 

Canberra 

ABC 

3-V 


DDQ 

10-H 


GTS 

4-V 

CTC 

7-V 

Dirranbandi 

ABDlQi 

— 

Woomera 

ABWS’ 

— 


Emerald 

ABEQi 

— 







Goondiwindi 

ABGQ1 

_ 




New South Wales 



Hughenden 

Julia Creek 

ABHQ 

ABJQ 

9- H 

10- H 

Western Australia 



Sydney 

ABN 

2-H 

Longreach 

ABLQi 

— 

Perth 

ABW 

2-H 


ATN 

7-H 




TVW 

7-H 


TCN 

9-H 

Mackay 

ABMQ 

4-H 


STW 

9-H 

Bega-Cooma 

Broken HilL 

TEN 

ABSN 

ABLN 

10-H 

8-V 

2-V 

Mary Kathleen 

Miles 

MVQ 
ABMKQ 
ABMSQ1 

6-H 

9-H 

Bunbury 

Carnamah 

BTW 

ABSW 

AB-Wi 

3-H 

5-H 

Central Tablelands 

BKN 

ABCN 

CBN 

7- V 
1-V 

8- V 

Mitchell 

Morven 

ABMLQi 

ABMNQ' 

_ 

Carnarvon 

Central Agricultural 

ABCNW' 

ABCW 

4-H 


Mount Isa 

ABIQ 

6-H 

Dampier 

ABDW’ 

— 

Central Western Slopes 

ABQN 

5-V 


ITQ 

8-H 

Esperance 

ABEW 

— 


CWN 

6-V 


ABRDQ 


Geraldton 

ABGW 

6-H 

Grafton Kempsey 

ABDN 

2-H 

Richmond 

6-H 

Kalgoorlie 



NRN 

11-H 

Rockhampton 

ABRQ 

3-H 

ABKW 

6-H 

IllaWarra 

WIN 


RTQ 

7-H 


KEW 

8-H 

4-H 

Roma 

ABRAQ1 

— 

Mingenew 

AB-W' 

_ 


ABWN 

5A-H 




Moora 

ABMWi 

_ 

Manning River 

ABTN 

1-V 

St George 

ABSGQ 1 

— 

Norseman 

ABNW 

7-H 


ECN 

8-V 

Southern Downs 

ABSQ 

1-H 

Port Hedland 

ABPHW 1 


Mungindi 

ABMINi 

— 


SDQ 

4-H 

Southern Agricultural 

ABAW 

2-V 

Murrumbidgee 

ABGN 

7-H 

Springsure 

ABSEQ’ 

— 

GSW 

9-V 

Newcastle-Hunter 

MTN 

NBN 

9-H 

3-H 

Townsville 

ABTQ 

TNQ 

3-H 

7-H 

Southern Cross-Bullfinch 
Three Springs 

ABSBW 1 
AB-Wi 



ABHN 

5-H 

Wide Bay 

ABWQ 

6-V 




Richmond-Tweed 

ABRN 

6-H 

Winton 

WBQ 

8-V 

Tasmania 



RTN 

8-H 

ABWNQ ' 

— 



SW Slopes and E Riverina 

ABMN 

0-H 




Hobart 



RVN 

2-H 




ABT 

2-H 

Upper Namoi 

ABUN 

7-H 

South Australia 




TVT 

6-H 

NEN 

9-H 



King Island 

ABKT 

11-H 






North Eastern Tasmania 

ABNT 

3-H 




Adelaide 

ABS 

2-H 


TNT 

9-H 

Victoria 




ADS 

NWS 

7-H 

9-H 




Melbourne 

ATV 

ABV 

0-H 

2-H 

Ceduna 

SAS 

ABCS' 

10-H 

Northern Territory 




HSV 

7-H 

Central East 

ABRS 

3-V 

Darwin 

ABD 

6-H 


GTV 

9-H 

South East 

ABGS 

1-H 


NTD 

8-H 


ABRV 



SES 

8-H 

Alice Springs 

ABADi 

_ 

Ballarat 

3-H 






Bendigo 

BTV 

ABEV 

6-H 

1-V 


(For notes see page95) 



BCV 

8-V 







Goulburn Valley 

ABGV 

GMV 

3-V 

6-V 

TRANSLATOR STATIONS 



Latrobe Valley 

ABLV 

4-H 







GLV 

10-H 







Mildura 

ABMV 

STV 

4-H 

8-H 

Area 

Parent 
Station l 

Channel 

Frequency 

Area 

Parent 

Station 

Channel 

Frequency 

Murray Valley 

ABSV 

2-V 

New South Wales 



Inverell 

ABUN-7' 

2-H 

Upper Murray 

ABAV 

1-H 





NEN-9 

10-H 

AMV 

4-H 

Armidale 

NEN-9 

1-H 

Kandos-Rylstone 

ABCN-1 

0-V 





ABUN-7 

4-H 

CBN-8 

10-V 




Batemans Bay-Moruya 

ABWN-5A 

9-H 








WIN-4 

11-H 

Kyogle 

ABRN-6 

3-V 

Queensland 

Brisbane 

TVQ 

0-H 

Bega 

Bonalbo 

WIN-4 1 
ABRN-6 
RTN-8 

6-H 

3-V 

5-V 

Lithgow 

RTN-8 

ABCN-1 

CBN-8 

5-V 

5- V 

6- V 3 


ABQ 

BTQ 

QTQ 

2-H 

7-H 

9-H 

Bourke-Brewarina 

Cobar 

ABQN-5’ 
ABQN -51 
CWN-6 

4-H 

2-V 

10-V 

Mudgee 

CWN-6 

ABQN-5 

9-V 

11-V 



Murwillumbah 

RTN-8 

5-H 

Alpha 

ABAQ' 


Cooma 

ABSN-8 

0-M 

Nyngan 

ABQN-5 1 

3-V 

Augathella 

ABAAQi 

— 

CTC-7 

10-V 

Portland-Wallerawang 

ABCN-1 1 
CBN-8 ' 

0-H 

Barcaldine 

ABBQi 


Eklen 

WIN -41 

3-H 

Snowy Mountains 
(Khancoban) 

4-H 

Blackall 

Cairns 

ABBLQi 

ABNQ 

9-H 


(via Bega 
ABSN-8 

) 

5-H 

AMV-4 

10-H 


FNQ^i 

10-H 

Glen Innes 

ABUN-7 

0-H 

Upper Hunter 

ABHN-5' 

2-H 

Charleville 

ABCEQ’ 

— 


NEN-9 

3-H 

NBN-3' 

10-H 

aermont 

ABCTQi 

— 

Gloucester 

ABTN-1 > 

0-H 

Walcha 

NEN-9 

1-H 

aoncurry 

ABCLQ 

7-H 

Goulburn 

ABC-3 

0-V 


ABUN-7 

5-H 

Cunnamulla 

ABCAQi 

— 


CTC-7 

10-V 

Wollongong, North West 

WIN-4 1 

3-H 
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Walkabout 

TURNS LEISURE TIME 
INTO PLEASURE TIME 


WALKABOUT. Australia’s only travel 
magazine, reveals the wonders of the 
vast Australian continent with full colour 
photographs and fascinating stories of 
the people who live there, their 
traditions and customs. 

Each month read the background stories 
of some of Australia's top personalities 
— how and why they rose to fame and 
fortune 

WALKABOUT’S top travel experts report 
on holiday areas throughout the South 
Pacific region. Be entertained with vivid 
descriptions while you plan your next 
trip Amuse yourself with everything 
from travel and business to pastimes and 
book reviews. There’s something in it for 
everyone. 

Only $5 will bring you 12 months of fun- 
filled relaxation — complete the coupon 
now and post it right away. 


TRANSLATOR STATIONS 

Continued 


Victoria 

.\Jexandra 

Bright 

Kiidon (via Alexandra) 

.Myrtlelord 
Nhill 
()rbost 
Portland 


Swan Hill 

Warrnamb<K)l-Port Fairy 


Queensland 

Blackwater Bluff 
itowen 

( ardstone Village 
(ollinsville 

( racow 
(itadstone 
(iynipie 


Mon to 

North Townsville 
roow(M»mba 


Parent 

Station 


ABGV-3 

(;MV-6 

AMV-4‘ 

ABGV-3 

GMV-6 

ABGV-3 

AMV-4 

BTV-6 

ABHV-3 

ABLV-4 

ABRV-3 


Channel 

Polarity 


5-H 

10- H 

11- H 

1- H 

3- H 

2- H 
9-H 
7-V 
9-V 
2-V 

4- H 


(via Warrnambool) 


BTV-6 

BCV-8 

ABKV-3 

BTV-6 


HTQ-7 
TNQ-7 ( 
ABTQ-3 • 
TNQ 7 ‘ 

ABMQ-4 ' 
MVQ-6 ' 
KTQ7 
KTQ-7 ' 
WBQ-8 
ABWg6 

ABWg-6 
WBQ-8' 
TNQ 7 
ABTQ-3 
DDQ-10 


11-H 

11-V 

2-V 

9-V 


10- H 
1-H 
5-H 
5-V 

8- H 

11- H 
5-H 
lO-H 

1-V 

4- V 

1-V 

5- V 

9- H 

10- H 
5-H 


South Australia 


Bordertown 

Powell 


Keith 

Port Lincoln (via Cowell) 


ABS 2 

ABNS 1 

GTS-4 

ABS-2 

ABNS-1 

GTS-4 


Western Australia 

Kambalda 

Katanning 

Wagin-Narrogin 


ABKW-6 
ABAW-2' 
BTW-4 ' 
BTW-4 ' 
ABAW-2 ' 


5- H 
4-V 

11-V 

6- H 
8-H 


Tasmania 

Derby 

Gowrie Park 
Maydcna 

Queenstown -Zeehan 

Kosebery-Renison Bell 
(via Queenstown) 

St Marys-Fingal Valley 

Savage River-Luina 
(via Waratah) 

Smithton (via Stanley) 
South Launceston 

Stanley 

Strahan (via Queenstown) 

Strathgordon 

Swansea-Bicheno 

Taroona 

Waratah 


TNT-9 

TNT-9 

ABNT-3 

TVT-6 

ABT-2 

TVT-6 

ABT-2 

TVT-6 

ABNT-3 

TNT-9 

ABNT-3 

TNT-9 

ABNT-31 
TNT-9 » 
ABNT-3 
TNT-9 

ABNT-3 

TNT-9 

TVT-6 

ABT-2 

ABT-2 

TVT-6 

TVT-6 

TVT-6 

ABNT-3 

TNT-9 


11-H 

1-H 

11-H 

8-H 

4-H 

8-H 

1-H 

10- H 

1-V 

11- V 

4- H 

7- H 

8- V 
11-V 

1-H 

11-H 

1- V 
6-V 
3-H 
10-H 

5- H 
8-H 
8 -« 
8-H 

2- H 
10-H 


A collection of “Electronics Australia ” makes an 
ideal reference library, and now with these new, 
elegant binders you can turn your copies of 
Electronics Australia ” into a permanent library 
that will be a handsome addition to your book¬ 
shelf. 


ELECTRONICS 
UBRARV... 
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WALKABOUT MAGAZINE. 
Box 139 P.O.. 
Beaconsfield, NSW. 2015. 

Please send one year’s 
Walkabout to: 


Name .. 
Address 


Postcode 


j I enclose $.(cheque, money 

I order or postal note — cross out 
I whichever is not applicable). 
1 Please make all remittances 
I payable to Walkabout. 
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IW ZEJILANDIV STAINNS 


Area 


Cali Channel Area 


Call Channel 


Auckland 


Christchurch 


Auckland 

AKTV 

Translators and repealers 

Central Northland 

AKTV 

Eastern Bay of Plenty 

AKTV 

Northern Northland 

AKTV 

Southern Northland 

AKTV 

Waikato — Bay of Plenty 

AKTV 


Wellington 


Wellington 

WNTV 

Translators and repeaters 

Central East Coast 

WNTV 

East Cape 

WNTV 

East Egmont 

WNTV 

Gisborne — Wairoa 

WNTV 

Hawkes Bay 

WNTV 

Manawatu 

WNTV 

Nelson — Motueka 

WNTV 

Oakura — West Taranaki 

WNTV 


Christchurch 


CHTV 

3 


Translators and repeaters 


Kaikoura 


CHTV 

8 

South Canterbury 

CHTV 

4 

Dunedin 




L)unedin 


DNTV 

2 


Translators and repeaters 


Clinton 


DNTV 

5 

Southland 


DNTV 

1 

PYequencies 




Channel 

Frequency 

MHz 

Channel 

Frequent 

MHz 

1 

44-51 

6 

188-195 

2 

54-61 

7 

195-202 

3 

61-68 

8 

202-209 

4 

174-181 

9 

209-216 

5 

181-188 




OVERSEAS TV STATIONS 


Taranaki 

WNTV 

6 

Tolaga Bay 

WNTV 

5 

Wairarapa 

WNTV 

7 

West Egmont (Opunake) 

WNTV 

5 

West Egmont (Pukeiti) 

WNTV 

7 


For general information of overseas television 
stations, reference can be made to the “World Radio & 
TV Handbook’’. Revised each year, this book is 
available through most large technical booksellers or 
through our short-wave correspondent, Mr. Arthur 
Cushen 


AUSTRALIAN REPEATER STATIONS 


Location 

Cali 

Channel 

Location 

Call 

Channel 



Polarity 



Polarity 

Queensland 



Karratha (via Dampier) 
Koolan Island 

HDWR^ 

CKWR 

9-H 

7-H 

Wei pa 

WEQH 

7-H 

Mount Tom Price 

HTWR 

7-H 




Newman 

NEWH 

7-H 

Western Australia 






UK'katoo Island 
(via K(X)lan Island) 

CKWK 

9-H 

Northern Territory 



Dampier 

HDWH*^ 

7-H 

Groote Eylandt 

GEMR 

7-H 


Notes 

I Projected station. 

3 Temporary station. The new installation at 
Bellenden Ker is expected to be ready for use by the 
middle of 1972. 

3 F'requency is modified by minus iMHz. 
♦Temporary station. Its operation will be reviewed 
after the Cairns full power station has opened. 

^ Will ultimately use channel 4. Channel 5 has been 
allocated on a temporary basis subject to with^awal 
on 12 months notice. 

«The polarity of transmission is horizontal for 
Swansea and vertical for Bicheno. 

^ When the national television station to serve the 
Dampier area is established, the licences for these 
repeaters will be withdrawn. 

The polarity of transmission is indicated by the 
initial letter: 

H Horizontal 
V Vertical 

M Mixed horizontal and vertical. Used for the national 
translator station at Cooma to enable viewers to obtain 
best reception in the most economical manner. 

A television translator station is a relatively low- 
powered device which receives signals from a parent 
station or another translator station, and re-transmits 
these signals on a different channel without sub¬ 
stantially altering any characteristic of the signals 
other than their frequencies and amplitudes. 

A television repeater station is a low power station 
which transmits only programs pre-recorded (mi 


magnetic tape. Repeater stations are permitted to 
originate local audio-only station identification and 
emergency announcements. 

All stations with a call sign commencing with AB 
belong to the national television service provided by 
the Australian Broadcasting Commission. All others 
are privately owned commercial television stations 
operated under licences granted by the Post master- 
General. 

All call signs finish with a letter which indicates the 
state or territory in which the station is located. The 
letters are allocated: 

C Australian Capital Territory 
D Northern Territory 
N New South Wales 
Q Queensland 
S South Australia 
T Tasmania 
V Victoria 

W Western Australia 


PYequencies 

Frequency 

MHz 

Channel 

Frequency 

Channel 

MHz 

0 

45-52 

6 

174-181 

1 

56-63 

7 

181-188 

2 

63-70 

8 

188-195 

3 

85-92 

9 

195-202 

4 

94-101 

10 

208-215 

5 

101-108 

11 

215-222 

5A 

1.37-144 




“OXFORD” 

RADIO CHASSIS- 
INSTRUMENT CASE- 
ENGRAVED & PRINTED PANEL 

“MINI BOXES" 
(Aluminium) 

For metalwork or 
front panels 

ALL stock from our store ONLY. 


SP ECIALS 

Including tax 

Metalwork, Engraved Panels 

Senior VTVM Jan 56 
^20;7r$10.50 

Pattern Generator Jan 56 
$10.50 

6-Band Service Oscil Sep 60 
$10.50 


Tuning Fork Oct 61 
113<00'$7.50 


Transistor Power Supply Apr 62 
$13^$7.50 

1963 RC Bridge Sep 63 
JU6drtr$7.75 


HEATING SYSTEMS 
PTY. LTD. 

19-21 The Boulevarde, 
Caringbah 2229 

Phone 525-5222 
4 lines 
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Variations on an original theme... 
with Silcron! 

Although it’s only two years since the very first Silcron turntable was released, this economical and noise-free belt 
driven turntable has captured a substantial percentage of the Australian hi-fi market. The original Silcron Mk. Ill 
appeals to the hi-fi enthusiast who demands perfection yet is cost-conscious; without doubt it is the finest turntable 
available at the price. 

Like all engineers who are also perfectionists, the designers of the original Silcron turntable have recognised the 
need for a deluxe model. And so we release the new Silcron Mk. IV “Isophonic” Series. It combines all the proven 
attributes of the Mk. Ill with new design and engineering features which make it the most outstanding turntable 
available in Australia today ... no other turntable offers as much performance for relatively low cost. 



OF THE SILCRON TURNTAI 

SILCRON MK. III. 


SILCRON MK. IV ’TSOPHONIQ” ^ 

^ 8 pole 750 r.p.m. 'iyj 

♦TBelt^d^e^'>4|oise-free. 

• Wowar^TikUter^^^^ than 0.04% 

# Lightning fast spbQ£tcfi^nqe. 
♦-Ty^speeds — 3316ahiL45'T4J.m. 

balanced 


• Sealed l^^le^yflchronous motor. 

• Belt . .^iioise-free. 

• Wow an^iutter — less than 

• LTghtpiAg fast speed 

speeds — 33 Va^pT<d45^fr^m. 
Dynamically bateTfceii"''^st alumlnij 
y^latter. 

JB Only 3 movijf^^p^ifc. 

• Anti-statiymaVat no extra^e^st^.^^ 

• Height tfboyd motor b^efd^T-^". 

• Preci^n^gineerlrtJtly^ghoUl:''^^^ 


IS motor. 


cast aluminium tun 


fiynamrcaiiL 
platt^Tr--^ 
Four times tl 


l^owerof the Mk. iH. \ 
rin^^^hirf^asse mb lyX 
iulated^mtable piat^ 
^'sliminates^cqustic fgm 
^jELfe^nstahL \ 
b^tmgj^anti-^tiXmat. 


# Tone arnMi^ 

• New vibration 


CHOICE OF MODELS 


SILCRON MK. Ill, 


SILCRON MK. IV 

# Basic turntable, unmount! 

# With professional quality 

# With attractive oiled Xp& 

# With professional ton^^ 


(ic turntBbl^oniykuf 
b motor aoa^ and\| 
^ndepen^ntfy spri 
^ver, pro(es^nal 


board, dustproof pers< 
k and magnetic stereo 


attrgbti>4 oiled h 


lee your fratiphlsed Simon"^6i;a^"dl^aler. You*IHm(i4t 
ife available Ihv^rs^ates andspa!;e5^ffLgv^ required 

\x,AW(aljan NationarDistri^orsr~ — 


fittle toSi/cronL^eoflce facilities 


INTERSTATE REPpKENJjtffVES: / 

N.T.: Pfitzner’s Music House^^^ierTn Sti^iif^ Tel. 3801 / 

Q'land: Sydney 6. Hup[)«erT54^^5a'Xrthur St., New Farm, Brrt i^e. 5^4422 
Ta$.: KJ gLJitgano^Pty^-ilC^ 57 George Street, Launc«fd^TeLaf5322 
"VirATAtholJ4.J|^^ 613-615 Wellington Stre)lf;;^ftk4'^ 21 7861 


|ad Office; 28 Elizabeth Stritel|ourne7Tlt.J^ 
'ota Office: 53 Victoria Ave., CwfeMKOpd, li^ 
inbemtOffice: 25 Moiongio Mail, Fy hiiHii fl P 
l^aide 0N»: 301 South Terrace, Adelaide S.A. 


EA.STT-272 
































PRODUCT REVIEWS 
AND RELEASES 


Harmon Kardon 330 Stereo Amplifier 


The Harmon Kardon 330 stereo amplifier has a power output of 15 watts 
per channel into 8 ohm loads. It has facilities for reception of FM and AM 
and can drive two pairs of loudspeakers. The sample shown was submitted 
for review by Recorded Music Salon of Melbourne. 


that the modestly-sized power transformer and rear 
section of the chassis carrying the power transistors 
became very hot, indicating that adequate ventilation 
is a must. 

Harmonic distortion was 0.15% at 15 watts into 8-ohm 
loads at iKHz and at no time did we measure in excess 
of 0.3%at any power in the audible range. Frequency 
response at a level of 1 watt was within 'i;.ldB from 
18H2 to 20 KHz and only -6dB at lOOKHz which is typical 
of the better quality solid state amplifiers. 

Unweighted signal-to-noise ratios with respect to 15 
watts were better than 25dB for auxiliary mput and 
minus 60dB for the phono input. These figures are 
slightly improved when the inputs are loaded, so that in 
practice the amplifier is very quiet. Phono sensitivity 
is a nominal 2mV for fuU power and RIAA com¬ 
pensation was within 2dB over the range from 50Hz to 
20KHz. The phono overload capability at iKHz was 
50mV, which is adequate. 

Bass and Treble bwst and cut were ^lldB at lOKHz 
and -F 13dB, -l2dB at 50Hz. Square wave response was 
exemplary and capacitances up to luF shunting the 
loads did not alter the waveform in the slightest — 
there was no trace of instability which can said of 
few amplifiers. 

In conclusion, the Harmon Kardon 330 amplifier is a 


Overall dimensicais of the unit are 15*2 x 13 x 4*2 
inches. It is styled for shelf mounting or installation in 
a cabinet, but adequate ventilation must be provided in 
the latter case. Tbe handsome front panel is finished in 
translucent black, with gold lettering and satin gold 
trim. When the unit is turned on, a green-lit dial with 
AM and FM calibrations is revealed, along with a 
tuning meter and lights to indicate the signal source 
being used. 

Six knobs, five rocker switches and an illuminated 
push-button are the list of controls on the front panel. 
hYom the right, the large knob is the fly-wheel assisted 
tuning control. Next to this is the five position selector 
switch which provides selection from AM, FM and 
FM stereo facilities, magnetic cartridge or auxiliary 
inputs. Left of these knobs are two knobs for volume 
and balance control. 

In the centre of the control panel are the bass and 
treble tone controls, each of which has concentric 
sections clutched together for simultaneous operation 
on both channels. FYom the left, two rocker switches 
connect either or both of two loudspeaker systems. The 
centre rocker switch selects stereo or mono operation 
while the remaining switches are Tape Monitor and 
Loudness facility. An illuminated pushbutton is used 
for the on off switch. A headphone socket completes 
the front panel features. 

Five pairs of phono sockets on the rear panel ac¬ 
commodate inputs for magnetic cartridge, auxiliary 
and tape monitor and two sets of unisoldted tape 
outputs. In addition, a further two pairs of phono 
sockets provide connections for control section output 
and amplifier input, allowing four-channel syn¬ 
thesizers or other units to be interposed. Screw ter¬ 
minals are provided for the two sets of loudspeaker 
outputs, and for the connection of AM and FM aerials. 

Three fuses are provided, two for the lou<^eakers 
and one for the power supply. A two-pin socket 
provides a switch^ mains outlet for powering ac¬ 
cessories such as turntables. A plastic-sheathed ferrite 
rod which swings up away from the rear of the chassis 
provides an aerial for the AM broadcast band. 

Unfortunately, the FM reception facilities are not of 
much use in this country although we did pick up 
Uiannel 4 and it would probably pick up Channels 3 and 
5. The AM tuner provides coverage from 550 to 1600 
KHz and while it is not a true wideband unit , it provides 
pleasant reception and average sensitivity. 

Removing the top cover reveals a neat layout using 
seven printed circuit boards. The layout was in fact 
similar to many Japanese amplifiers, so that we were 
only a little surprised to find the note ‘Made in Japan ” 
(Ml the rear of the chassis. Apparently Harmon Kardon 
' is taking advantage of lower Japanese production costs 
~ which is certainly an endorsement of Japanese 
workmanship. 

No instruction manual was available for our perusal 
at the time of this review so we cannot comment in 
detail regarding the circuit design. However the audio 
and AM tuner sections appear conventional. The 
amplifier output stages are the familiar quasi-comple- 
mentary configuration with capacitor coupling to the 
loudspeakers. 

When we first switched on the unit we found the tone 
control stage in one channel was malfunctioning. Since 
time did not permit us to find and cure the fault. we did 
all tests with this section bypassed. This meant that we 
could perform all our normal tests except that for 
separation between channels. 



Power output into 16-ohm loads was measured at 
10*2 watts RMS at iKHz, with either one or both 
channels driven. Into 8-ohm loads, power was 
measured at 18 watts into a single channel or 30 watts 
total, with both channels driven; into 4-ohm loads it 
was 22 watts into a single channel or 30 watts total 
again, with both channels. In the latter tests we noted 


fine performer with very low residual noise and 
adequate power output for most loudspeakers. 
Recommended retail price is $329 including s^es tax. 
Harmon Kardon amplifiers are obtainable from 
selected retail outlets throughout Australia. i'Ui 
enquiries should be directed to Recorded Music Salon, 
11 Collins Street. Melbourne, Victoria. 3000. (L.D.S.). 


Ferguson TSB 119 Battery Charger 


Ferguson Transformers Pty Ltd 
announce the release of their new 
battery charger, type TSB 119, 
which has a maximum charge 
capacity of IV 2 amps into a 12 volt 
battery. It has a moulded Cycolac 
case and fully conforms to the 
Australian safety standards for 
battery chargers. 


Measuring just 5-7 8 x 3^4 x 3* 8 inches and weighing 
under 31b. the TSB 119 battery charger is a compact 
unit which can be stored in glove box or tool box, easily 
accessible for instant use. Simplicity is its essence so it 
should be reliable. It comprises a small stepniown 
transformer, selenium bridge rectifier and 2 amp fuse 
in series with the secondary winding. 

Since the unit has no exposed metalwork it is not 
earthed so that possible hazards due to faulty earth 
wires and insulation failures are eliminated. The leads 
to the battery are fitted with sleeved 25 amp alligator 
clips and connect to the battery charger via a female 
plug. This latter feature means that the case does not 
have to be dismantled if the leads have to be replaced 

ELECTRONICS 



The turns ratio of the transformer is so arranged that 
the TSB 119 delivers just over 1 * 2 amps to a completely 
discharged 12V battery. As the battery is charged, the 
charge rate tapers to less than 1 amp. Inadvertent 
shorting of the leads may blow the fuse but will not 
damage the selenium bridge rectifier, provided the 
short is only momentary. 

Trade price of the TSB 119 is quoted at $11.81 plus 
sales tax and the unit is available from retail and 
wholesale outlets throughout Australia. Trade 
enquiries should be directed to the manufacturer, 
Ferguson Transformers Pty Ltd, 331 High Street, 
Sydney. NSW 2067. 
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The neutral amp. you’ve waited for! 



CONTROLS sound, but exerts no 
influence on it. 


With Rotel the best value for money 
equipment available, the quality of sound Is 
not determined by the amplifier at all. but by 
the ancillary equipment. Which should be the 
case with all good quality amplifiers. 

Rotel RA 310 offers 60 watt power output 
(IHF) 17/17 watts RMS 8 OHM, at 0.3% 
T.H.D. all silicon transistors, signal source 
indicator lamps, tape monitor and mode 
push-button switches, loudness contour 
push button switch, 2 pairs of back panel 
speaker terminals. 2 front panel speaker 
selector switches, I magnetic phono and I 


ceramic phono input, front panel I head¬ 
phone jack. 

Also In the wonderful Rotel range; RA 610 
amplifier, 120 watts, (Ask for copies of the 
Electronics Australia & The Gramophone 
Reviews) Rotel Tuner Amplifiers RX150, 
RX200, and RX400, Rotel Stereo Headsets 
RH 630, RH 711, 


and with 4channel sound in mind 

MICRO 


introduces 


NEW! MA 101 ARM 

A highly sophisticated new concept. Super precision radial 
bearings enable the playing of 4 channel records because of 
negligible bearing friction. New spring type anti skating. The 
force being evenly distributed over the entire record surface 
enablessuporbtracking, stereoimaging, andquadrosonic channel 
balance. Arm lowering control damped in both directions, and 
special arm rest eliminates accidental damage to stylus, and 
records. 

NEW! VF 3200E CARTRIDGE 

Leader of the new generation of cartridges! 

Elliptical stylus and alloy cantilever are the only moving parts, 
reducing the moving mass to half that of other cartridges. 
Cantilever tube only 25 microns thick. With low tip mass and 
correctly shaped and polished diamond stylus, the VF3200E fully 
reproduces all complex wave forms present on modern records. 
Magnifying lens stylus guard protects stylus, also enables dust on 
stylus to be easily seen. 

WRITE FUR TECHNICAL INFORMATION 


OTHER STARS OF THE 
MICRO RANGE! 

TURNTABLES: YouMi find a turntable that gives 
good performance at a reasonable price, or 
ultimate performance regardless of price in the 
Micro range of turntables MR 111, MR 211, MR 
311, MR 611. Also MB 300 MB 600 turntable only, 
for those who wish to use their own tonearm. 

CARTRIDGES: Micro 2100 ' 5, VF 3100 ' E (ap¬ 
proved for use in Australian Broadcasting 
stations that meet Control Board Standards) 
Micro 3100 5 (conical diamond stylus) and the 
Yave notice* MC 4100. Moving Coil. 

SHOCK ABSORBER: MSBI, specially designed to 
minimise acoustic feedback and external shock 
vibration. 


State Agents: 

Vic Encel Electronics Pty. Ltd. 431 
Bridge Rd, Richmond. Tel; 42 3762. 

NSW: Encel Electronics Pty. Ltd. 257 Clarence St, 
Sydney 2000. Tel: 29 4563. 

OLD: Stereo Supplies 

100 Turbot Street, Brisbane, OLD 4000. 



Distributors for Australia 


INTERNATIONAL 
DYNAMICS (Agencies) 
PTY. LTD. 


SA: Challenge Recording Co. 

6 Gays Arcade, Adelaide, SA 5000. 

TAS: Audio Services 

72 Wilson Street, Burnie, Tas. 7320. 

r--- 

I Send coupon for technical information. 

I To: International Dynamics (Agencies) Ry. Ltd. 
I P.O. Box 205, Cheltenham Vic. 3192. 

I Please send information re. . 

NAME .. 

I ADDRESS . 


P.O. Box 205, Cheltenham, Vic 3192. 


. 

8484 EA 
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was otherwise a very good machine. We wonder how 
many unhappy owners of record players (aU brands, 
not just Sony) are using cartridges that are sub¬ 
standard, but are unable to identify the fault in their 
system. The distributors of all audio equiimient surely 
have a responsibility to check their goods thoroughly 
before forwarding them to the customer. 

Apart from our reservations on the cartridge, we 
thoroughly recommend the Sony PS-S520 -- it is a fine 
player and should give years of reliable service. 
Recommendable retail price of the unit is $212, in¬ 
cluding sales tax. Sony equipment is available from 
retailers throughout Australia. 

Trade enquiries should be directed to the Australian 
distributors for Sony, Jacoby, Kempthorne Pty Ltd, 
468-475 Kent Street, Sydney, NSW 2000 (L.D.S.). 


UNITOOL MAILING BOX 

Unitool Pty Ltd announce the 
availability of a new foam mailing 
box which can be assembled in 
seconds and is claimed to be safer 
than other methods of packaging. 

Recommended as being particularly suitable for the 
mailing of printed board assemblies, the new foam 
packaging will be initially available in four sizes, 4x4 
X 2 inches being the smallest. Further information can 
be obtained from Unitool Pty Ltd, 53 Carawatha Road, 
Doncaster, Victoria 3108. 


HSCTSTO/ItTI 


Sony PS-5520 Turntable 


Jacoby, Kempthorne Pty Ltd recently submitted for review a sample of the 
Sony PS-5520 turntable system. Fitted with a magnetic cartridge and tinted 
plexiglass cover, the PS-5520 is a fully automatic, single-play turntable with 
speeds of 33 and 45 rpm. 


While the Japanese have been manufacturing high 
quality turntables for several years they seem to have 
shunned away from producing a fully automatic turn¬ 
table comparable whith those produced by 
inanufacturers in Europe. The Sony PS-5520 is the first 
fully automatic tumtkble from Japan we have tested. 
It has automatic facilities for Start, Reject and Repeat 
but can also be controlled manually using the 
hydraulically damped cueing lever. 

An oiled walnut plinth and tinted plexiglass cover are 
included in the price of the PS-5520. The tinted cover 
has spring-loaded hinges which eliminate the need for 
fiddly supporting rods when the cover is raised. 
Dimensions of the complete unit are 17^4 x 6Vk x 15- 
9/ 16in. The turntable deck is spring mounted on the 
plinth to minimise acoustic feedback. 

Ihe platter is an 11^4 in diameter aluminium alloy 
diecasting weighing 21bs 3oz. A 4-pole synchronous 
motor drives the platter by a mn wide flat rubber belt 
around an inner rim of 7-7 / 8 in diameter. A stepped 
motor shaft provides the two turntable speeds of 33 and 
45 Fpm. A multi-tapped transformer allows the unit to 
be used at voltages ranging from 100 to 240 volts. 

The tone arm has an effective length of O^/nin (stylus 
to pivot) and is balanced in the vertical plane by a 
large counterweight which is also used to apply 
tracking weight. Anti-skating compensation is 
provided by a small hanging weight which acts on a 
lever attached to the pivot. Stylus tracking weight is 
continuously adjustable from 0 to 3 grams by rotating 
the counterwei^t towards the arm pivot. 

The headshell has the standard ElA locking collar 
and will take all cartridges with >>^in mounting cen¬ 
tres ; the cartri^e mounting plate in the headshell has 
a range of adjustment to obtain the correct stylus 
overhang and a template is supplied to facilitate this 
adjustment. The connecting cable to the amplifier is 
fitted with RCA phono plugs so that further wiring 
should normally be unnecessary. The arm is very easy 
to adjust for balance and has commendaUy low 
bearing friction. We found it tracks reliably and trips 
the changer mechanism at stylus weights as low as 4 
gram. 

A circular control panel is situated slightly to the 
right of the pickup headshell when at rest. This panel 
accommodates the main control lever for stopping and 
starting and the lever for selecting the record 
diameter. Just behind the control panel is the 
hydraulically damped cueing lever. On the left-hand 
side of the deck are two slide-buttons fm* speed 
selection. These are interlocked with the main control 
lever so that the belt cannot be shifted up or down the 
motor spindle unless the motor is running; this avoids 
damage to the belt. 

While the turntable operates very quietly and has 
very low rumble content (difficult to measure as it was 
masked by record surface noise) we did notice some 
wow during c(Histant tone testing of the cartridge and 
on extended piano notes. It seems likely that this was 
due to a minor fault with our particular sample and is 
not likely to worry most users. 

The cartridge fitted to the PS-5520 is the Sony VM- 


At right is the Sony 
PS-5520 automatic 
turntable which is 
belt-driven. 


22GA. It is an induced magnet type with an easily 
removeable stylus assembly. It has a 0.5 mil spherical 
diamond stylus and recommended load impedance is 
50K. Compliance was not stated but tracking weight 
range ie L5 to 2.5 grams with 2 grams being the 
recommended setting. 

Tracking ability of the cartridge was checked using 
the drum test tracks of the W&G 25 / 2434 test record. 
At 1.5 grams the cartridge tracked the + 12dB band and 
at 2 grams it tracked the -t-l6dB band. This is a 
creditable performance. All the following tests were 
done at a setting of 2 grams. 

Frequency response and separation between 
channds was checked using the CBS STR-100 test 
record and a Hewlett-Pacxard HP331a distortion 
analyser as a precision AC millivoltmeter, with a 
pickup load of 50K. Frequency remnse checked out at 
Ht4dB between 20Hz and l8KHz for one channel, but 
■was considerably worse in the other channel. Channel 
balance was also poor, with a constant 4 to 5dB im- 
balnce over the whole range. Chann^ separation was 
similarly poor and asymmetric ; the best figure was • 
30dB at iKHz, but the worst was only -ddB over the 
range from 12KHz to 14KHz -- and these figures were 
both recorded in the same channel; in the other 
direction separation was more even. 

Clearly, the sample cartridge tested was of a 
relatively low standard, and definitely marred what 
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WIREWOUND 


single to multMurn 
sealed and unsealed 


TRIM POTS 


helical— analog digital dials to suit 
I See the Speclalitts in Components and Sarvio 


Hawker SIddeley 
Electronics 


SYDNEY 93 0221, MELBOURNE 387 1899, 
BRISBANE 47 4311, ADELAIDE 46 5941, 
PERTH 71 8766. 
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ELECTRONIC ENGINEERING 
TECHNOLOGY 

This course is designed to give a 
thorough knowledge of Elec¬ 
tronic Engineering from both the 
practical and theoretical points 
of view. A certain amount of in¬ 
struction on radio theory is also 
included. 

,1 

BASIC ELECTRONICS 

A short course Ideal for those 
wishing to obtain a sound know¬ 
ledge of radio theory and indus¬ 
trial applications of electronics. 


• • 


in Electronics. 
TVand Radio 


Y 


POST THIS COUPON TODAY 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
DEPT. 569, 400 PACIFIC HIGHWAY, CROWS NEST, N.S.W. 2065 

Please send me, without cost or obligation, the I.C.S. book on 


Name (Mr./Mrs./MissL 
Address__ 


-Age- 


-Phone- 


-Postcode- 


. DEPT. 569 


Occupation__ 

If the career you want is not listed, please nominate it. 


JW3.2231 












COMPUTER PROGRAMMING 

Eight courses to match the rapidly 
expanding demand for computer 
programmers. Write today to ICS 
for details of the complete range 
of popular and approved courses. 

ELECTRONIC TECHNOLOGY 

An extremely comprehensive 
course covering principles, ap¬ 
plication and maintenance of 
electronic equipment in indus¬ 
trial and other fields. Included 
are:— 

Electronic Measuring Instruments 
Electronic Instrumentation 
Radio-electronic Telemetering 
Telemetering 
Facsimile 


• • 

"• IT 





















INDUSTRIAL ELECTRONICS 
TECHNICIAN 

A technical level course covering 
basic theories as well as ad¬ 
vanced subjects. Data Process¬ 
ing and Electronic Computers 
are covered in some detail. 
Among other subjects dealt with 
are:— 

Electronic Welders 
Motors & Generators 
Magnet Amplifiers 
Process Control Systems 
Servomechanisms 
Timing & Control Circuits 


RADIO ELECTRIC TELEMETRY 

An ideal course for those wishing 
to specialise in this field as well 
as for engineers whose specialty 
lies in another area. 

ELECTRONICS MAINTENANCE 

As Industry utilises more elec¬ 
tronic equipment there is an 
increasing number of openings 
in the Electronics Maintenance 
field. This course covers:— 
Electrotechnics 
Electronics 
.Maintenance 


COLOUR TV 

Colour TV Is on the way and this 
course has been designed to 
give the trained technician a 
good knowledge of the prin¬ 
ciples. The NTSC and PAL sys¬ 
tems are discussed in detail. 

ELECTRONIC INSTRUMENTATION 
& CONTROL SYSTEMS 

This course has been designed 
for electronic technicians in¬ 
terested in industrial Instrumen- 
,tatlon and control and who work 
in plants utilising automatic 
control processes. 


Dynamic! Go-ahead!—the careers ot the 21st century where your opportunities are unlimited! 
For the best training and knowledge, for the top salary and positive success—get the per¬ 
sonal touch with ICS. Individual home study in your own spare time. Select your course then 
mail the coupon for free brochure. 


RADIO-TELEVISION SERVICING 

This course can be the starting"" 
point of a busy, profitable career. 
Students will learn how to install, 
calibrate and keep in repair 
modern radio and television 
cells. No prior knowledge Is 
assumed and this Is an Ideal 
course for beginners. 

ELECTRONIC DRAFTING 

Suitable for those wishing to 
specialise in Electronic Drafting. 
Course covers modern drafting 
practice, in symbols and schem¬ 
atic drawings. Suitable both for 
beginners as well as experienced 
draftsmen wishing to make tran¬ 
sition into the Electronic field. 


SOLID STATE ELECTRONIC 
TECHNOLOGY 

An advanced course for en¬ 
gineers and technicians who 
wish to advance their knowledge 
of solid state theory and hard¬ 
ware. The course covers the 
latest developments in semi- 
conductor-diode and transistor 
circuiting. 

COMPUTER TECHNICIANS 

Programming Is included as well 
as instruction on the technical 
aspects of computers. The 
course Is designed to assist tech¬ 
nical personnel concerned with 
the installation, maintenance and 
operation of digital computers. 


FUNDAMENTALS 
OF ELECTRONIC COMPUTERS 

A course designed for both be¬ 
ginners and for experienced 
technicians desiring a fundamen¬ 
tal knowledge of electronic com¬ 
puter circuits and their applica¬ 
tions. The course has been 
written in an easy to understand 
manner. 

TRANSISTOR RADIO AND 
PRINTED CIRCUIT SERVICES 

Ideal for radio engineers and 
those who already have a know¬ 
ledge of valve receiver theory but 
require systematic study of the 
more modern techniques em¬ 
ployed in transistor radio receivers. 
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For the VHF'fer 

Mobile whips 2 metres complete with base 
Viw $7.50, V8”w base loaded $17.50. 
Roof bases $3.50. Everest Deluxe Fibreglass 
Vs’^w whip 3 DB gain Vaw $16.00. Suit Vi”, 
5/16” and Vs” brass thread bases. 
Knockdown roof adaptor $7.14. 432 MHz Vs 
whip $13.66. MaicoVHF Reflectometer (100 
to 500 Hz) $30.00. Antenna, scope $28.00. 2 
metre 10 EL beams $22.00.'6 metre 4EL 
$25.00. Citizens band mobile whip $25. 
Stolle beam rotators $55.00. Rechargeable 
alkaline cells size D, $2.00. 

Inoue Icom IC20 2m. F.M. 12 channel lOW 
solid state Transceivers $325.00. Xtals extra 
$13.00 per channel. 

Inoue Icom IC71 6m. F.M. xtl and V.F.O. lOW 
solid state Transceivers $315.00. 

Realistic DX150A Comm. RX $234.20. Trio 
9R-59DS Rx $191.00. 

Collins 390 Comm. Rx $975.00. 

The above transceivers and Rxs. available 
for as low as $3.00 per week. 

Finance facilities throughout the Com¬ 
monwealth. 

Data ihaaft upon roquoit, 

INDUSTRIAL AND MEDICAL 

NY, 


ELECTRONIC COMPAf 


6th Floor, 288 Little Collins Street 
Melbourne. Phone 63-9258. 


TANDBERG INSTRUMENTATION RECORDER 


A completely new instrumentation 
recorder, the Tandberg Series 100, 
has recently been released in 
Australian by Simon Gray Ry Ltd. 
Weighing 251b, it is completely 
portable and has four tracks of IRIG 
standard FM recording on Viin tape 
at speeds of 7Vi, 3% and 1-7/8 ips. 

Performance is claimed to equal that of the most 
advanced instrumentation recorders available for 
stationary use but the Tandberg Series 100 is much 
lower in ^ice. Signal to noise ratio at 7‘zips is better 
than 47dB. Figures for flutter are extemely low and 
can be further improved by use of electronic flutter 
compensation. 

A CRT monitor displays the FM deviation of all four 
channels simultaneously to facilitate setting of the 
input attenuators. A DC motor permits use of the 
recorder on all line frequencies between 48 and lOOOHz. 


Further information on the Tandberg Series 100 
instrumentation recorder may be obtained from the 
Australian distributors, Simon Gray Pty Ltd, 28 
Elizabeth Street. Melbourne, Victoria 3000. 


Hewlett-Packard Power Supplies 


Three digitally controlled voltage 
sources are now available from 
Hewlett-Packard. The latest ad¬ 
dition to the range is the Model 
6129B which can supply 250 watts 
of DC or low frequency AC power. 


ACOS REPLACIEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering ail the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

6P9M MONO CRYSTAl Stereo Compotible $6.95 
6P9I.2 HIGH OUTPUT MONO CRYSTAl 

Stereo Compotible. $6.95 

6P92 MONO aHAMIC Stereo Compotible $7.55 

6P93 STiREO CRYSTAl . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPIIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 


All cartridgas 
fitted with 
DIAMOND STYLUS 
at no extra cost 


PRICE $5.55 


MIcrephon* Inserts 

MIc 43-3 

A Rochelle Solt (cry$tal) microphone in$ert in a die- 
ca$t ca$e with expanded aluminium grille. 

Dimensions . . 43-66mm diameter 

8-73mm deep 

Output at 1 KHz . -SZdB ref. 1 V/dyne/cm 

Response . 30-7,000Hz 

Capacitance . 800 picofarads 

Ideal Load . 5 megohms 


TiCHNICAL DATASHEETS SENT FREE ON REQUEST 


Sole Australian Agents 


AMPLION (A’ASIA) PTY. LTD. 


29 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73 1227 


The new supply can provide output 
anywhere between plus or minus 
50V at up to 5A. 


Other models available in the range include the 
Model 6130B (i:50Vat5A) andtheModd 6131B (±100V 
at 0.5A). All three supplies are designed to be con- 
troUed by computers, couplers or other digital sources. 
They function as high power digital-to-analog con¬ 
verters, digital power wurces or digitally controlled 
waveform synthesizers. Some of their features are as 
follows: 

External analog input, to allow an AC **wiggle” to be 
superimposed on the DC programmable level. This 
feature permits measuring impedance at various 
voltage levels, simulating worst case power supply 
conditions for a module under test, or measuring 
components’ parameters such as dynamic gain or 
trans-conductance; Current monitoring terminals, to 
allow the output current to be measured without up¬ 
setting the output voltage accuracy. 

All the supines have two voltage ranges. Load 
regulation is 150 microvolts on the low range and 500 
microvolts on the hi^ range for a load-current change 
of equal to the rated output. Ripple and noise (DC to 
50MHz) are less than 12 millivolts P-P and 3 millivolts 
RMS. 

Inquiries should be directed to Hewlett-Packard 
Australia Pty Ltd, 22-26 Weir Street, Glen Iris, Vic 3147 
or 61 Alexander Street, Crows Nest, NSW 2065. 
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LPS Aerosol 
Products 

Zephyr Products Pty Ltd are 
Australian distributors for LPS 
aerosol products which include LPS 
Instant Cold Galvanize and LPS 1, 2 
and 3. With Instant Cold Galvanize, 
steel products can be zinc 
galvanized in situ, without the 
disadvantages of hot-dip 
galvanizing. 

When LPS Instant Cold Galvanize is applied to Steel 
or Iron it acts in the same way as hot-dip zinc 
galvanizing and provides the same order of protection. 
It is touch within one minute of application and can 
be painted over in 6 hours or after baking at 35(fF for 15 
minutes. It is stated to withstand over 3000 hours in a 
salt spray cabinet, water temperatures above boiling 
point and continuous dry heat up to 75(fP. 

Instant Cold Galvanize can be applied to steel 
products which have been heat treated and are not able 
to be hot-dip galvanized. 

Available in 16oz aerosol spray cans, LPS Instant 
Cold Galvanize may be used to provide protection from 
corrosive conditions in the contruction and main¬ 
tenance of car and truck bodies, marine, mining and 
farm equipment, water tanks, motor bikes, trailers, 
towers and TV aerials. 

The other aerosol products in the range, LPS 1,2 and 
3, are lubricants containing rust and corrosion 
inhibitors. LPS 1 is clear and greaseless and intended 
for waterproofing of ignition systems, lubricating 
locks, guns and cameras. LPS 2 is used to clean and 
protect delicate mechanisms in use or in storage and 
deposits a light oil coating. It can also be used as a 
penetrating oil for loosening seized screw threads. LPS 
3 is a heavy duty lube and rust inhibitor, intended for 
any metal surfaces exposed to severe weather con¬ 
ditions and is claimed to be particularly effective on 
chain saws and marine equipment. 

LPS aerosol products are available from retail 
outlets throughout Australia. Trade enquiries should 
be directed to the Australian distributors. Zephyr 
Products Pty Ltd, 70 Batesford Road, Gladstone, 
Victoria 3148. 


TRADE RELEASES ... in brief 

WARBURTON FRANKl PTY LTD. PO Box 183, 
Chatswood, NSW 2067. Agent for Societa Generate 
Semiconduttori (SGS), Italy. Read only memory, type 
M210. This is a 2048-bit MOS LSI aynamic device 
which can easily be programmed in accordance with 
customer requirements during production. It is made 
by the P-channel MOS process. The circuit is organised 
as an array of 256 words each of eight bits. Features 
include: input gate protection; output buffers for in¬ 
terfacing to bipolar devices; chip select input, allowing 
several M2105 to be interconnected; maximum access 
time 1.4US. The device is suitable for such applications 
as sub-routine program, code converter, counter, 
sequence generator, random logic synthesis, table 
look-up, and character generation. 

GEC-ELLIOTT AUTOMATION PTY LTD, 15 
Whiting Street, Artarmon, NSW 2064. Agent for the MO 
Valve Co Ltd, UK. Cadmium surge diverter, type SD 
15000. For the protection of equipment operating in the 
range 500V to 15KV against damage due to flash arcs 
and other high voltage breakdown effects, this solid 
cadmium cathode device needs no heater supply and 
retains its breakdown characteristics after long 
periods without being triggered. It is rated at 15KV 
anode voltage; 2000A peak anode current (up to 30US); 
lOOA peak anode current to 50MS); 5C total 
discharge per operation; —A(rC to +70^0 operating 
temperature range. 

STAR DELTA CO PTY LTD, 6 East Street, Gran¬ 
ville, NSW 2142, has been appointed Australian agent 
for Wm. J. Parlour Ltd, of Auckland, New Zealand. 
The latter company has recently developed a non¬ 
resonant constant voltage transformer, based on a new 
magnetic principle, for which a patent has been filed. 
The static double wound transformer maintains 
voltage within 1% with a mains variation of +20%. It 
gives instant response on turn on. The transformer is 


also self-protecting against short circuit: the output 
voltage falls to zero should this condition occur. The 
primary and secondary windings are on separate 
limbs of the core, permitting the use of the unit as an 
isolation transformer. Models up to 5KVA will soon be 
available in Australia. 

SONAB OF SWEDEN PTY LTD. 114 Walker Street. 
North Sydney, NSW 2060, is a newly formed Australian 
subsidiary company of Sonab AB of Stockholm. The 
first products available from the new company include 
a range of Carlsson omni-directional lou^peakefs, a 
Sonab designed transcription turntable, and Gark 
headphones. 

RACAL ELECTRONICS PTY LTD. 74 Talavera 
Road, North Ryde, NSW 2113. Agent for Amptivox 
Communications Ltd, UK. MIcro-mlnlature headset, 
type Minilite. Fully adjustable in all directions for 
correct location and optimum performance, with 180^ 
rotation to enable use on either side of the head, the 
earphone's soft ear-piece has minimum contact with 
the bowl of the ear. When desired, the earphone can be 



moved slightly away from the ear to avoid physical 
contact. The whole assembly, without cable but 
complete with integral sliding headband, weighs less 
than 2oz (56.6G); or without headband for fitting on 
spectacle frames, less than lOz (28.3G). 

LEROY A INDUSTRIES PTY LTD. 266 Hay Street, 
Subiaco, WA 6008, has been appointed Australian 
distributor for Rectilinear loudsj^akers. Six models 
are available, ranging in price from $150 to $545, with a 
five year parts and labor warranty. 

CONQUEROR CABLES PTY LTD. Thew Parade, 
Dee Why, NSW 2099, a division of IRH Industries Ltd, is 
shortly to begin Australian production of cross-linked 
polyethylene (XLP) insulated power cables. Initially 
XLP cables will be made for operation up to and in¬ 
cluding IIKV. XLP insulation has characteristics 
closely resembling those of natural polyethylene, but 
has the added advantage of high temperature 
operation — continuous operating temperature 90*C — 
resulting in higher current ratings. 

HEWLETT-PACKARD AUSTRALIA PTY. LTD, 22- 
26 Weir Street, Glen Iris, Vic 3146 Schottky diode, 
type 4082-2835. This new Schottky diode has a lower 
turn on voltage than any other silicon diode. At a 
forward current of 1mA, the junction voltage is only 
340mV which is comparable to germanium diodes. 
However, the new diode has much better temperature 
characteristics than germanium and an operating 
range of - 55"C to +125*C. 

Low turn-on voltage is advantageous in UHF mixer 
service because it r^uces cross-modulation and hence 
improves signal-to-noise ratio. Turn-on remains low at 
higher currents, increasing to only 450mV at IbmA. 
R^overy time is less than 100 pico-seconds and junc¬ 
tion capacitance is only IpF (at iMHz and zero bias). 
Reverse breakdown vdtage is 5 volts. 


SOUTHERLY ELECTRONIC ENGINEERING. 34 
East Parade, Mount Lawley, WA 6050. Agent for Castle 
Associates, UK. Sound level indicator, model CSl5. 
Originally designed for the British Open University, 
the unit gives quick and accurate field measurement of 
airborne noise. It is available in two models: type 
CS15B covers 26dBA to 120dBA; type CS15C covers 
36dBA to llOdBA, where lOdB is 20uN M2. These 
ranges are covered in lOdB steps by a rotary switch. 
Eacm unit is calibrated in the factory against a 
reference standard using weighted random hoise 
sources. Facilities for fast or slow response and for 
battery test are included. The overall size is 7in x 234in 
X 2'2in (17,8cm x 7.0cm x 6.4cm) and the weight is 21oz 
(549G). 



PREMONITION 


MONITION 


TELEPATHIC 

COMMUNICATION 


INTUITIVE 

INSIGHT 


Behind Your 
Conscious Mind 


WHY LIMIT YOURSELF to 
five senses? There is a greater 
world of realization behind your 
outer self. Impressions of these 
extrasensory powers occasion¬ 
ally arise. The strange feeling 
of impending danger—an intui¬ 
tive hunch—receiving another’s 
unspoken thought—these indi¬ 
cate unused potentialities. 
They are natural phenomena. 
To understand, develop, and 
direct them can transform your 
whole personality. They pro¬ 
vide greater insight and per¬ 
sonal achievement. 

FREE BOOK 

The Rosicrucians, a worldwide 
cultural organization (not a re¬ 
ligion) have the facts about 
your extrasensory powers. A 
free book The Mastery of Life 
tells how you may share this 
practical knowledge. Use cou¬ 
pon or write to Scribe B.Y.D. 

^ ROSICRUCIANS 

(AMORC) 

P.O. Box 66, Bentleigh, Vic., 3204. 
r"scTibe avTa I 

1 The ROSICRUCIANS (AMORC) I 

I P.O. Box 66, Bentleigh, Vic., 3204. | 

I Please send me a complimentary copy of ! 

j the book “THE MASTERY OF LIFE”. 

I Name__ . | 

I Address_ i 

j City_ I 

I State_Postcode_ | 
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WAOHERS FOR 
PROTOORAPHICS 



Ught 

MINI-BEAM FLOOD 

Solid construction 4 " reflector 
800 W type ‘C'.QI lamp. 


Mini-beam flood housing . $24.95 

800 W Ql lamp . $ 7.55 

Twin rotatable barn doors . $ 6.00 

Gllkon lightweight stand . $11.55 

Plus tax. 


Lenses 

COSMICAR LENSES 

for closed circuit television & 

16mm cameras. 

• 'C mount 

• Focusing and Iris 

• Top Japanese Quality 

• Trade enquiries 

• Tax free quotes 

• Send for brochure showing full 
specifications 


Develop 

NIKOR TANKS AND REELS ■ 

Quick fill, all stainless steel. 

Roll film tanks with reel and loader, 

16mm tank and reel for 39" strip $9.86. 
16mm reel only $5.46. ^ 

35mm tank and reel (cap. 8.3oz) $9.86. 
35mm reel only $5.46. 

35mm semi-auto loader $1.00. 


Lenses 

REMARKABLE RODENSTOCK 
Exceptionally fine lenses, for 
enlarging — Trinor, Ysaron, 
Rodagon and APO Rodagon, for 
taking —- Ysarex, Sironar, APO 
Ronar and Tele Roteler. Magnificern 
lenses that will upgrade your 
picture quality — see them today 
Wagners for lenses! 


Glaze 

Good print presentation is 
assured when a FC Model Dll 
glazer is used. Meters indicate 
drum surface temp, and 
current drawn. Fitted variable 
speed control, thermostat and’ 
silent DG motor, operates off 
240V. Superior chrome drum 
produces excellent glazing. 

(Illustrated $585.00 
4 other models available 
frfrom $199.75 
Wagners for glazersi 


Stabilize 

Colour printing requires 3 
constants — constant processing, 
correct exposure and colour 
balance, and constant lamp colour 
temperature. Constant voltage 
achieves this but switching results 
in voltage pulses. This is 
aleviated by plugging into a Craft 
Voltage Stabilization transformer. 

250 watt $70.35, 500 watt $109.75. 

Send for a free booklet. 
Wagners for stabiiizersi 


Bulkfilm 

JOBO 100FT. OUTFITS 

Fast, efficient operation. 
Unit consists of loading stand, one 
chemical tank and one washing tank 
for 16mm, 35mm and 70mm. $336. 
33ft. outfits include same $94.10. 
Extra tanks and spirals readily 
available. 


Time 

Accurate timing is a necessity. 
Hirsch and Gralab timers offer 
precision accuracy. Gralab, with 
a luminous 8" dial has a loud 
warning buzzer, full switching 
function. 

Hirsch meanwhile 4s available 
as console or wall mounting, 
accurate switching, 2/5 sec. 
to 60 sec. Illustrated — Hirsch 
Type 712/4. Other models 
available. 
Wagners for timersi 




All prices exclude Sales Tax. 

WAGNERS 

Readily available from sole Australian distributors 
R. H. Wagner & Sons Pty. Ltd. 

524 Flinders Street, Melbourne, Vic. rw 4 I 35 
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INTERNATIONAL DYNAMICS (AGENCIES) PTY 
LTD. FO Box 205, Cheltenham. Vic. 3192. Agent for Lux 
CorTOration. Japan. Solid-state integrated amplifier, 
moael S(j708. Features include: pickup, tuner and 
auxiliary inpi^ts; 40W RMS total output into 8 ohms 
(Stereo); frequency response lOHz to 35KHz. ±ldB; 
separate bass and treble controls for each channel; 
bass and treble frequency selectors + bass roll-off 
corner frequency can be 250Hz or 500Hz, and treble 
corner frequency can be 1.5KHz or 5KHz; switched 
kHidness control. 

Agents for Roland Electronics Co Ltd. Rotel 
tuner amplifiers, models RX-150, RX-200. RX-240 and 
RX-4l)0. These latest additions to the Rotel range are 
all solid-state integrated units incorporating AM / FM 
receivers and stereo amplifiers; the RX-240 includes a 
cassette tape recorder. In addition to the usual 
features, the RX-400 incorporates preamplifier outputs 
for use with a separate power amplifier, main am¬ 
plifier inputs for use with a separate control amplifier 
or multi-channel system, and speaker switches for 
independent or simultaneous operation of two pairs of 
stereo speaker systems. The power outputs of the 
range of units are; RX-150. 7.5W; RX-200, lOW; RX- 
240, 15W; RX-400, 20W — ail continuous power (RMS) 
per channel into 8 ohms. 


RICHARD FOOT (AUST) PTY LTD, PO Box 78, 
Crows Nest, NSW 2065. Agent for West Instrument, 
USA. Temperature controllers, 400 series. This new 
series of solid states potentiometric temperature 
controllers offers heating cooling function and 
maximum control within a minimum amount of panel 
space, 3-15/16 x 3-15/16 x 6%in (10 x 10 x 16.2cm). All 



models feature automatic rate, reset and initial 
overshoot, inhibit, excellent low voltage tolerance, 
adjustable bandwith, full-time indication, and ±0.5^ i 
of full scale set point accuracy. Other features include 
plug-in construction, thermocouple break protection, 
and cold junction compensation. 

NIP ELEC TRONICS. FO Box 11. St Albans, Herts. 
England. Printed wiring biiard, Nippiboard series. 
This is a simple-to-use multi-purpose printed wiring 
Ixiard that can be used as a basis on which to assemble 
basic electronic circuits such as amplifiers, 
oscillators, etc , without the need to cut away any of the 
copper pads. There are two ranges currently 
available: range A has an synthetic-resin bonded 
paper (SRBF) base and range B has a fibreglass base. 



Nippiboard is available in nine different 
arrangements covering from one to ten basic patterns. 


DAVIS-FULLER ADHESIVES PTY LTD, PO Box 
169, Botany, NSW 2019, a division of Davis Consolidated 
Industries Ltd. Rapid setting epoxy adhesive, 
Resiweld Five. This sets in only five minutes, can be 
sawn or planed in 20 minutes, and reaches its full 


bonding strength in only 30 minutes. It is packaged as 
two tubes which are mixed to produce the adhesive, 
(during begins immediately on contact after mixing. 
Suitable for general repairs, bonding fine breaks and 
all type of hobby work, the adhesive can be used on 
timber, glass, stone, fibreglass, steel, aluminium, 
sheet metal, and hard plastics. Resiweld Five has a 
tensile strength of lOOOib per sq in after 10 minutes and 
full tensile strength of 2000psi after 30 minutes. 


TOTAL ELECTRONICS, PO Box 8, North Brighton, 
Vic 3186. Agent for Sprague Electric Cto, USA. Elec¬ 
trolytic capacitors, type 602D Extralytic. Ihis new 
series of large cylindrical aluminium electrolytic 
capacitors offers very high ripple current capabilities 
over the temperature range —55*C to -|-85*C. The 



range includes units with 90,OOOuF at 5V and 2,600uF at 
lOOV. They are primarily intended as the input of 
power supply filters, as thev will carry ripple currents 
up to 35A at 120Hz and 45*C. 


SOUTHERLY ELECTRONIC ENGINEERING, 34 
East Parade, Mount Lawley, WA 6050. Agent for Castle 
Associates. UK. Sound level indicator, model CS15. 
Originally designed for the British Open University, 
the unit gives quick and accurate field measurement of 
airborne noise. It is available in two models: type 
CS15B covers 26dBA to 120dBA; type CS15C covers 
36dBA to llOdBA: where OdB is 20uN/M*. These 
ranges are covered in lOdB steps by a rotary switch. 
Each unit is calibrated in the factory against a 
reference standard using weighted random noise 
sources. F'acilities for fast or slow response and for 


THE AUSTRALIAN INSTITUTE OF 
SCIENCE TECHNOLOGY 
INVITES 

APPLICATIONS FOR 
MEMBERSHIP 

For furfhor details write: 

The Registrar, A.I.S.T., School of 
Physical Sciences, Flinders 
University of S.A., BEDFORD PARK 
S.A. 5042. 


battery test are included. The overall size is 7in x 2 :> 4 in 
X 2>2in (17.8cm x 7.0cm x 6.4cm) and the weight is 21oz 
(594G). 

VARIAN PTY LTD. c 0 Varian Techtron, 
Springvale Road. North Springvale, Vic 3171. 
Travelling wave tube, type VTH-6070A2. Intended for 
use in data-link transmission, wideband com¬ 
munications and electronic warfare applications, the 
amplifier has a CW power output of IW and small 
signal gain of 30dB minimum over a frequency range 
of 4.0 to 12.4GHz. A swing of only 30 to 50V is needed to 
switch the tube from cutoff to full power output. 
Maximum noise figure is 30dB, and the VSWR (input 
and output) is 2.5 to 1, maximum. 

lAUDBY. MITC HELL & CH) PTY LTD., PO Box 2009. 
North Parramatta, NSW 2151, has been appointed sole 
Australian representative for Rohde & Schwarz. West 
German manufacturer of equipment covering all 
aspects of the electronics industry, including com¬ 
munications equipment, test instruments, and civil 
and military capital equipment projects. (1% 


1 

LANTHUR ELECTRONICS 

(Arthur Rosenthal) 

69 Buchanan Avanua, North Balwyn. Vic. 3104 

TalaphonaBS 4061 

BASIC LIGHT DIMMER KIT 

Consists of 6 amp. triac^ diac, pot. with switch, 
knob, ferrite rod inductor, 4 resistors, 2 capacitors, 
and circuit. 

$S.95 

Including postage. 

BASIC POWER SUPPLY KITS 

Consist of multi-tapped transformer, bridge 
rectifier, filter capacitor and circuit. Will replace 
batteries in transistor devices of all kinds. Also 
may be used as car battery trickle charger. 

600 milllamp. size. $5-25 

1 amp. size. $5.95 

2 amp. size. $6.95 

Plus pack & post., Vic., 0.40; Other, 0.70. 

AMPLIFIER KIT SET 

Mounts on P.C. board 3V4"X2V2". We supply board, 

4 Fairchild transistors, 6 resistors, 5 capacitors, 
wiring diagram & circuit. 1.5 to 3.5 watts output 
with 12 to 20 volts supply. 

$6.50 

Including postage. 

COMPONENT SPECIALS 

6 amp. triac and diac. as used in our dimmer kit. 

The pair. $2.95 

Including postage. 

6 amp. air cooled selenium bridge rectifier. As 
used in our battery charger kit. 

$3.75 

including postage. 

SILICON DIODES 

25 amp. stud mounting type suitable for 
automotive & battery charger use. Forward or 
reverse polarity avail.. . . 

50piv. $1.15 

100 pi V. $1.30 

Mounting adaptors. 0.35 

Prices include postage. 

ELECTROLYTIC CAPACITORS 

Miniature single ended type 10 volt working. Pack 
of 48. 12 each 4.7,10,50 8.100 mfd. 

$5.50 

Two packs for $10.00 

Prices include postage. 

POLYESTER CAPACITORS 

Philips tubular —400 vw. 

Pack of 30. Six each .0012, .0018, .0039, .0056 8. .0068 
mfd. 

$2.50 

Pack Of 18. Six each .012, .015,8i .018 mfd. 

$1.85 

Prices include postage. 

MAGNETIC EARPIECES 

Complete with cord 8( 2.5 mm. 
plug. 0.35 

Pack of 5. $1.55 

Prices include postage. 

BAHERY CHARGER BASIC KIT 

We supply transformer, air cooled rectifier, 
ballast resistor, pair battery clips and circuit. Will 
charge 6 or 12 volt batteries at 4 amp. . 

$13.95 

Plus pack & post. Vic. 0.40; Other. 0.70. 

SPEED CONTROLLER 

Controls speed of hand tools from full to stop 
without loss of torque. Suitable for brush type or 
ad / dc motors only. Complete with flex & plug. 2 

amp. size. (500 watt). $12.95 

10 amp. size (2500 watt) . $12.95 

Plus pack, and post., Vic., 0.40; Other, 0.70. 
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TUDOR RADIO 

L. E. CHAPMAN ESTABLISHED 1940 

103 ENMORE ROAD. ENMORE, NSW 2042. 
PHONE 51 1011 NEW POSTAGE RATES PLEASE ADD EXTRA 


Knobs long shaft, push on. Dozen $1.20 
Knobs for concentric shaft. Dozen $1.20 
250 mixed screws. BA, Whit., self-tapper 



Pick up shielded Wire 20 cents yard. 


SPEAKERS 

MSP 8-inch dual-cone $7.50 

MSP 12-inch dual-cone $9.50 

MSP 7x5 $5.00 

MSP dual-cone 6-inch $7.50 

Rola6x4 $3.50 

Rola 5 X 3,15 or 27-ohm $2.50 

MSP 6 X 9,8 or 15-ohm $6.00 

National hi-fi built in tweeter 
8-ohm $14.00 

Peak dual-oone $7.50 

MSP 12-inch radial beam 12PQB $25.00 

Mid range 8 inch woofer 4-ohm $6.00 

MSP 5 / mch large magnet 15-ohm $3.00 
MSP 4 / inch large magnet 15-ohm $3.00 
Magnavox 6x9.27-ohm $5.00 

MSP 6 X 4,8-ohm $3.50 

Rola 4-inch 27-ohm $3.00 

MSP 4% X 2^4 8-ohm $2.50 

MSP 6x5 15-ohm $2.00 

Magnavox Tweeter 5-inch 
HF5SIC $7.50 

Rola custom speaker Kit C3 GX 
tweeter and C60 woofer and all 
components $19.05 

MSP 15-inch $45.00 

MSP dual-cone 12 aux 

15-watt RMS $17.50 

Pioneer 15-inch 30-watt RMS $40.00 

Magnavox Electrostatic 3V^3-inch 
tweeter Md 1 3.5 $2.50 

Tesla 8-inch 4-ohm $5.00 

Kola 8-inch 15-ohm $5.00 

8-inch 3-ohm $4.50 

Magnavox 3TC tweeters $4.00 

Magnavox 8WR 
Magnavox 12WR 
Magnavox 8-30, 8-ohm 

Switch, 4 position, 3 bank, 75c. 


RECORD LEVEL 
INDICATOR 
METERS 
$1.50 


SMALL 
2 GANG 
TUNING 

- CONDENSERS 

Complete with direct drive scale $1.75 

Tapes, top brand, 1,800ft $3.20 

Pots lOK dual-ganged log 50c 





English push-button on/off switches, 
75c each. Pack and post 10c. 

MIXED RESISTORS, 3.5 and lOW 
I R C., 25 for $2. 



Curled expanding shielded wire approx. 7 
yards $1.50 

Miniature valve sockets 7 and 9 pin 

15 cents each. 

Speaker Crossover network Condensers 2 
MFD — 60 cents. 

Philips IFT’s 455KC 75c each 

Aerial and oscillator coils 50c each 

Transistor IFs, medium size, 75c each 

PHILIPS GRAMOPHONE 
MOTOR. 

6 volts, 4-spced. 
and pick-up $7.75. 

Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts $1.50 each 

5,000 to 3 and 15 ohms_$1.25 each 

POTS 

1 meg. 2 pole switch 
lOOK switch 2 pole log 
lOK carbon or wire wound 
1.5 linear 
Vimeg log 

250 Dual Ganged Log Pots 
20K switch 
lOK switch 
1.5 dual ganged log 

2 meg Dual uanged Lin. 

Dual 3 meg ganged log 
500 ohm WW 
50KLin 
15KT5K 

Dual ganged concentric 
2 meg log 2 pol 
7,5()(flog 
200K lin 
250Kloe 
2K lin slotted 
50ohm 
250K lin 
lOOK lin 
'/ameg lin 
50 log switch 

1 meg dual ganged log 

2 meg lin 

lOK dual-concentric double¬ 
pole switch pots 
Mixed pots, 2$ different values 


95c 

50c 

50c 

50c 

50c 

$1.25 

75c 

75c 

$ 1.00 

$1.25 

$ 1.00 

50c 

50c 

50c 

$1.25 

50c 

50c 

50c 

25c 

50c 

50c 

50c 

50c 

75c 

$1.25 

50c 

$1.25 

$5.00 




each 


BELL WIRE 


2c yard 


DIODES: 

OA79 

OA81 

HR15 

OA605 

IN295 

AD4002 

OA630 

EM484 silicon 
IN3492 


40c 

40c 

50c 

50c 

50c 

50c 

50c 

75c 

$ 1.00 


Single stage amplifier kit set: 

5 watt per channel $10.00 

Transistor ear plugs 3 for $1.00 

Tag strips, mixed types Dozen, 60c 

Switches, Oak 4-position 50c each 

2-position_40c each 

3*/a AMP. FUSES $3.50 100. 


Dtn Plugs, 3 or 5 pin 


50c each. 


postoggle switc 


positio 

:h,$l. 


ELECTROS: 3 in one 

50uF 250V W 415VP 

8uF 350VW 415VP 

lOuF 350VW 415VP 

75 cents each. 


Electros CHASSIS 
350 WK 400 peak 


MOUNT. lOOuF 
75 cents 


BSR 4-speed Gramophone Motor and 
Pickup, Stereo $19.00 

POWER TRANSFORMERS 
150 volts per side 6.3 30 Mil $2.50. 

METAL RECTIFIER, 150 watt, % amp, 
_$1 each._ 

TV aerial lead in 10c yard 

Tuning Condensers, 2-gang or 3-gang — 
$1 each. 

Portable record player cabinets, shop 

.. . ..V 


soiled. 


$2.50 each 


2 amp fuses $3.50 per 100 

Transistor plastic outer case, 50c each 
Stereo pick-up arms, with Xtal, $6.00 ea. 
Metal rectifiers for battery and electirc 
portables 50c each, post 1 Oc 

Pilot lamp holders 60c per doz. 

100 MUed Knobs including TV channel 

changers $10.00 

3% amp fuses $3.50per 100 

10 for _50c 

SPECIAL 25 ONLY 

Stereogram, 6-valve, well known make, 5 
watts RMS per channel $27.50. 

AMPLIFIERS SOLID STATE 
8 watts R.M.S. per Channel $54.00 


Sanyo 


$65. 


Morganite and IRC resistors. At least 33 
values. Suit transistors, radios, TV etc., 
$2.00 per 100. Pack and post. 25c. 

100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2.00. Pack and post 25c. 

50 -h 24, 350vw H- iOOuF 25vw, 

75c each 

30 + 30 300VW 250VP 75c each 

Many others. Invaluable for service. 

2meg. Lin Pots 50c 

RCA 7 INCH TAPE SPOOLS 50 cent! 


SPEAKER 
CABINET, size 19 
X 15 X 9. Suite 12- 
inch and 3-inch 
tweeter. $12.50 



Pots .25 meg log 50c 

_ Dual concentric. 

PILOT LIGHTS, Plug in 10 cents 


SWITCH WAFERS 
20cents each. 


Vibrators, 6 volt sync $3.50 

4-volt sync $2.50 

24-volt sync $2.50 

32-volt non sync. $3.50 

Electros 500uF lOVW Vp 12. 40c 

GENERAL TV CABINET, 9 inch, $12 



Stereo Head Phones, good quality, $7.75 

Neon 240 volt bezel lights, 75 cents 
ELECTRIC RADIO CLOCKS $3.50 

PAILLARD RECORD CHANGER. N ew 
in carton $4.50 

SPEAKER CABINET. 19x15x9 inches. 
Suit 8-inch woofer and 3-inch tweeter 
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S'A yards MULTI-STRAND CABLE 
5 and 1 shield. 



MINI CABLE 4 STRAND ONE 
SHIELDED, lots of' uses including 
microphones, etc. 10c yard 


CABLE, 9 STRAND, including 1 shield 
and OCTAL PLUG LENGTH, 6 yards, $2 


B.S.R.CERAMIC 
CARTRIDGE 
STEREO $5 




AMPLIFIERS, 3*/i watts, size 7‘/2 x 5 x 
4JA _JIO 

9-INCH PICTURE TUBES. General 
9UPE _ $20 

TV IF COILS, 

IDEAL FOR 
COa FORMERS 
$1 dozen 




90 PER CENT COMPLETE 


TRANSISTOR AMPLIFIER AND 
TUNER 

AMP size 3'/a x 1 */a x 1 ‘-4 tuner 3% x PA 
X Vi (circuit supplied) $5.00 

Sharp 12 inch TV cabinets $17.50 

Sharp TV Pictubes 12 inch $29.50 

Sharp Yokes Fly Back Transformers. 
Pots, Diodes, Transistors, Speakers, 
Tuners, etc._ 

Transistor miniature speaker trans¬ 
formers 50c each 

Transistor speaker transformers 3.85 to 
3.50 C.T. 1.00 

Portable TV car Cradle $4.00 

Portable TV Aerials 4.50 

TRANSISTOR EAR PLUGS complete 
with plug lead and pouch 95 cents 

STEREO GRAMOPHONE, motor and 
pick-up, 4 speed _ $12.50 


6.5mm jack plug 
& 7ft shielded 
cable 95c 

6.5mm to 3.5mm 
plug adaptor & 
7ft shielded 
cable 95c 

3.5mm to 3.5mm connector, 7ft shielded 
cable 95c 





Jack plug sockets, 6.5mm35c 


DIAL DRUMS, 5 inch, 3‘/a, 31 50c ca. 



TV POWER TRANSFORMER, $8 

300 mil. Two 6.3 windings, 200 volt 
secondary for Bridge Type Rectifier. 


50 M CHOKE $1. 

Pack and Post 30 cents. 
Interstate 60 cents. 
300M Choke $2.50. 


M.S.P. MODEL 2MBC TWEETER 
SPEAKER. RANGE 5KHZ TO 20KHZ. 
NEW RELEASE $5.00. 



BATTERY SAVER, 6 or 9 volt DC 
300MA. 



B.S.R. RECORD CHANGERS 
Cl 17—A—1 supersedes M A70 $42 

C117—A—3 supersedes M A75 $52 

UR15_$27.50 

TRANSISTOR EXTENSION 
CABINETS 

Complete with 5-inch speaker and lead. 
$3.50 




INDOOR TV 

AERIALS $1 50. Peck 
and Post 25c 



Electros 20 400-450 

Electros 10 400-450 

Electros 15 50-65 

75c each 

too MIL power Transformer 


$6 

POTS 

1 meg. Dual Ganged Log 

1 meg. Dual Ganged Lin 

Vi meg. Switch rot double pole 
log 

1.25 

1.25 

75c 

RADIO KNOBS push on mixed, 

12 for 50c 

HEATSINKS,size4x2 

$14)0 each 


TRANSISTORS 


2N1110 

40c 

3470E 

40c 

TN297A 

40c 

AT337 

40c 

AT322 

40c 

AT420 

40c 

AT323 

40c 

AT347 

40c 

AT410 

50c 


AT492 

50c 

AT430 

50c 

AT324 

50c 

AT473 

50c 

AT20 

50c 

AC188 

75c 

AT350 

90c 

AD149 

$1.50 

AC187 

SI.75 


6 VOLT PILOT LIGHT, screw 

in ea« 15c. 

RESIN CORE SOLDER 5 yards 75c 

SHARP FLYBACK TRANSFORMERS, 
8ft 604 _ $7 each 

SHARP TUNERS for 12 inch, $19 each 
SHARP TRANSFORMER 9T7I71, $2 

SHARP DEFLECTION COa DC179. 


SHARP SPEAKERS, 8 ohm 1107P 244 

84 


LOT OF OTHER PARTS FOR SHARP 
INCLUDING DIODES, POTS, KNOBS, 
TRANSFORMERS, COILS, ETC. 

STEREO SPEAKER LEAD, 10 cents yd. 



Speaker Cabinet 10 x 7 x 4 with 5 inch 
shaker $5.50 



GARRARD PLUG IN STEREO 
_ CARTRIDGE, $6.00 

TESLA 4 SPEED 

Gramophone motor and pick-up 4-pole 
motor, balanced arm $25. 


SPEAKER ENCLOSURES FOR 12iB 
SPEAKERS, SOLID OILED TEAK. 
$27.50 each. 



600 ohm to 600 
mnitl tap line 
output tram* 
formers $1 



RECORD 
CHANGER 
BSR UA15 
$27.50 


TV legs, set of 4 $1. Size 5*4 inch. $1.00 
1 OK Double pole concentric pots $1.25 

Electros SMFD VW VP 300 350 
4 for $1 


Speaker Plugs, 4 pin 
Speaker Sockets 


ELECTROS 20 MFD 200 P.V. 


15 cents 
15 cents 


20c 


PHILIPS PLUG-IN PICK-UP CAR- 
TRIDGE, mono _$3.50 

TEST PRODS _50 cents palf 

STEREO JACK PLUGS 75 cents 

Mono 50 cents 

3>5mil_25 cents 

CASSETTES C 60 top brand $1.20 

RECORD CHANGERt DUAL 12-10. 
Shielded motor $58.00 

POWER TRANSFORMERS! 
100-milliamp $4.50 

300mA. 225V per side$8.00 

50mA, 220V per side $4.00 

Transistor twe, 240V to 40V centre 
tapped, 6.3V 

Transistor type. 240V to 150-CT-150, 
6.3V lA. 
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TECHNICAL BOOKS 
ANO PUBLICATIONS 


Servicing guide 

HOW TO FIX TRANSISTOR RADIOS AND 
PRINTED CIRCUITS by Leonard C. 
Lane. Published by TAB Books, USA. 
Paper covers, 252 pages, 8 V 2 x 5 V 4 in. 
Price in Australia $6.15 soft covers, $9.95 
hard bound. 

This is a second edition of what was 
originally a two volume work first published 
about 10 years ago. According to the author 
it has been completely revised and updated, 
particularly in regard to the most recent 
solid state devices; FETs, JFETs IGFETs 
etc. The stated purpose of the book is to 
“. . . help the technician become aquainted 
with semi-conductors and how they are used 
in home entertainment equipment, but. . . 
we’ve avoided highly technical ex¬ 
planations, maths, and dry theoretical 
discussions . . .’' 

The chapter headings give a good idea of 
the material presented: 1 — Semiconductor 
Fundamentals; 2 — How Transistors Work; 
3 — Basic Amplifiers; 4 — RF and IF 
Stages; 5 — Detectors, AGC, and Audio 
Amplifiers; 6 — Auto Radios; 7 — FM 
Radios; Facts, Tools, and Testing; 9 — 
Servicing Methods — Part 1; 10 —- Servicing 
Methods — Part II; 11 — Printed Circuits; 
12 — Troubleshooting Charts. 

As may be deduced from this list, the first 
three chapters are devoted to basic prin¬ 
ciples, while chapters four to seven cover 
typical circuit configurations and complete 
receiver circuits. It is only in the chapters 
which follow that the author gets down to 
problems and techniques of servicing. In 
this respect he must ge given credit for 
laying a good foundation before launching 
into the main theme. 

Sample reading of various chapters gives 
the impression that, for the most part, the 
material presented should achieve the 
author’s stated purpose. However, we did 
find a few unfortunate statements which 
could lead the beginner astray. 


ALL BOOKS 

REVIEWED IN THESE 
PAGES 

(AND HUNDREDS OF OTHERS) 
AVAILABLE FROM 

TECHNICAL BOOK CO. 

289-299 SWANSTON STREET, 
MELB. 3000. Ph. 663-3951 


For example; On page 120 is an ex¬ 
planation of the principles and advantages 
of push-pull. Unfortunately, the author has 
failed to differentiate between push-pull in 
general and class B in particular. As a 
result, the reader is given the impression 
that the advantages of push-pull are only 
those which apply to the class B version; a 
most unfortunate confusion of ideas. 

On page 181 is a discussion on typical 
voltages as encountered in valve and 
transistor sets. The author quotes figures 
which attempt to show that a 10% change in 
voltage on a high voltage meter scale is 
easier to observe than a 10% change on a 
low voltage scale. The suggested method of 
checking the accuracy of the low voltage 
scale is also rather dubious, considering the 
accuracy r^uirement implied. 

Battery life is discussed on page 184, and 
the explanation of shelf life leads to the 
rather startling conclusion that “. . . 
customers who operate their receivers 
sparingly, with battery economy in mind, 
are fooling themselves. You should educate 
them that it is false economy to try to 
conserve battery life by rationing receiver 
operation”. 

On page 192 the author suggests, cor¬ 
rectly, that audio instability or ‘‘motorboat- 
ing” can be caused by a discharged battery, 
and goes on to explain that its internal 
impedance will have increased. Un¬ 
fortunately, at this point, the explanation 
goes off the rails. It states that the in¬ 
creased impedance means reduced voltage, 
causing the volume control to be turned 
further up, which results in a condition of 
instability. There is no mention of unwanted 
coupling between stages, due to the in¬ 
creased supply impedance. 

On the other hand, the author deals with 
more practical matters in a competent 
manner. Chapter 11 — ‘‘Printed Circuits” — 
contains many useful hints for handling 
these devices. In particular, it deals with 
repairs to damaged boards and 
replacement of components without 
damaging boards. 

In short, a useful book in some respects, 
particularly those to do with the practical 
side, but of somewhat less value where it 
attempts to explain observed phenomena in 
terms of basic theory. 

Our copy from Grenville Publishing Co. 
Pty. Ltd., 401 Pitt St., Sydney (P.G.W.). 

Eiectron devices 

ACTIVE DEVICES FOR ELECTRONICS, 
by W.A. Sowa. Published by Rinehart 
Press. San Francisco. 1971. Hard covers. 
6 > 4 in X 9 l 4 in. 239pp. many circuits and 
diagrams. Price in Australia $10.95. 

An introductory textbook written for the 
technical college student, service 
technician, radio amateur and ex¬ 
perimenter. It provides a basic introduction 
to the active devices used in modern 


electronics, and their operation. Not much 
attention is given to circuit applications, the 
author explaining in his preface that this 
has been done intentionally in order to 
devote the appropriate space to all devices 
in common use. His belief is that once the 
reader gains a basic knowledge of device 
operation, he should find little difficulty in 
understanding the function of any circuit 
providing he has a reasonably solid 
background in circuit theory. 

The text covers most solid state devices in 
current use, together with thermionic 
valves — although the relegation of the 
latter to a relatively modest chapter at the 
rear of the book will perhaps come as a 
shock to many. It is undoubtedly a sign of 
the waning importance of the “bottle” in 
many areas of electronics. 

The chapter headings read 1 — An In¬ 
troduction to Semiconductors; 2 — The P- 
N Junction ; 3 — The Junction Transistor; 
4 — Electrical Characteristics and 
Ratings; 5 — Basic Transistor Amplifiers; 
6 — The Field-Effect Transistor ; 7 — The 
Unijunction Transistor; 8 — The Silicon 
Controlled Rectifier ; 9 — The Diac and 
Triac; 10 — Light Operated Devices; 11 — 
Integrated Circuits; 12 — Other Solid State 
Devices of Interest; 13 — Electron Tubes. 

The book ends with a glossary of terms 
and a topic index. Each chapter includes 
sample problems and solutions, and ends 
with tutorial questions. The text throughout 
is well served by diagrams, and although it 
does not delve deeply into the subject, it 
provides a concise and accurate in¬ 
troduction to the devices concerned. 

The review copy of the came from 
the local office of the publisher. Holt, 
Rinehart and Winston (Aust.) Pty Ltd, who 
advise that copies are available at all major 
bookstores.(J.R.) 

LiTERATURE — in brief 

TELECOMMUNICATION JOURNAL, Vol 38, Nos 
10,11 and 12, Coctobe,r November and December, 1971. 
Published by the International Telecommunication 
Union, Place des Nations, 1211 (Jeneve 20, Switzerland. 
The October issue is devoted to thei recently held World 
Administrative Radio Conference for Space 
Telecommunications and to Telecom 71, the world 
telecommunications exhibition organised by the ITU. 
It contains the following articles: World Ad¬ 
ministrative Radio Conference for Space Telecom¬ 
munications; Telecom 71; Children of tne World, by G. 
Van Larebeke; Telecom 71 and Japan, by H. Hidaka; 
Interpretation and Education, by D. F'errando-Durfort. 
The section on “Union Activities” contains a short 
report on a meeting of CCITT Working Party XI 2 
(signalling on digital systems), h 

The November and December numbers are special 
issues devoted to the use of computers fM* network 
planning. Together they contain an introduction and a 
total of 14 articles written by experts in the field, many 
of whom participate in CCITT Working Party XIII 2 
which deals with this subject. The two numbers are 
being offered at a price of 15 Swiss francs for the two. 

November issue: Introduction — general con¬ 
siderations by CCITT Working Party XIII 2 on the use 
of computers for network planning; The use of com¬ 
puters for network planning, by J. R. Speiran; A 
computer-based econometric model of demand for 
telephone communications between Hawaii and the US 
mainland, by C. H. Luke and P. G. Yatrakis; Use of 
computers tor teiecommuniications planning in 
France, by M. Lacout and J. J. Damlamian; Use of the 
computer for trunk network management forecasting 
in France, by M. Feneyrbi; Computerised 
management of the Italian telephone network, by E. 
Battini and R. Ricca; The use of computers for net¬ 
work planning, by W. Pernau; Use of computers in the 
design of the Swedish national long-distance network, 
by G. Collin. 

December issue: Application of computers to the 
planning of telecommunications networks in the 
Australian Post Office, by J. N. Bridgeford and M. 
Slade; Discontinuities in telephone development in 
Brazil and preparation for computerisation, by Z. 
Fuzesi; Modern techniques for metropolitan network 
planning, by L. A. Gimpelson; Computer procedure for 
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optimum desi^ of a hierarchical telephone network, 
by F. Manucci, C. Mossotto and P. Oberto; Computer 
aided design of a telephone network with a preassigned 
routing pattern, by G. Miranda and P. Pallotta; The 
use of computers for network planning, by K. Pukui; 
The use of computers for network fanning, by Y. 
Rapp. 

STANDARDS ASSOCIATION OF AUSTRALIA, 80 
Arthur Street, North Sydney, NSW 2060, has published 
the following new Australian standards. Copies may be 
obtained from the various offices of the association in 
all capital cities and Newcastle for the prices noted. 

AS 1102, part 9. I^ic symbols for use in electro¬ 
technology. It specifies a set of graphical symbols to be 
used in logic diagrams describing, in particular, 
binary logic for electronic systems.Its use is eoually 
applicable to any type of equipment or system. FTice 
$2.40 each. 

AS 1099. Environmental testing. This is a basic 
reference document for environmental testing 
procedures for use with specific standards for 
materials, components and equipment used in the 
electrical, electronic and telecommunications in¬ 
dustries. Price $5 each. 

AS C366, part 1. Semiconductor devices. This defines 
and lists the minimum ratings and characteristics 
considered necessary for semiconductor in- 
terchangeablity and to be stated by semiconductor 
manufacturers when describing their products for 
engineering guidance. It covers Tow power and signal 
switching diodes, voltage reference and voltage 
regulator diodes, rectifier diodes, tunnel diodes, low 
power signal transistors, power transistors, switching 
transistors, and reverse blocking triode thyristors. It is 
one of a series being publish^ by the association. 
Price $3.20. 

TECHNICAL NEWSLETTER, October 1971. This is 
the first edition of a newsletter published by the 
Department of Supply describing recent technical 
developments in establishments of the department. 
This issue describes: Fibre-reinforced materials; 
Identifying transparent materials; Phosphating plant; 
Shock absorber; Multi-layer boards; Producing 
stationery pads; Deep drawing. 

WATSON VICTOR LTD. PO Box 100, North Ryde, 
NSW 2113, now publishes three separate editions of its 
new products guide, “News in Science”. These are for 
the cnemical analysis, communications, and materials 
testing sections. The contents in the first issue of each 
are as follows: Chemical analysis — Sorvall cen¬ 
trifuges and laboratory instruments; Orion specific ion 
electrodes; Mettler instruments; Mettler differential 
thermal analysis system; Heidolph-Elektro in¬ 
set thermostat; Mettler digital temperature 
measurement. 

Communications — SE Laboratories UV recorders; 
Edgcumbe Peebles instruments; Goerz electronic 
multimeter and potentiometric recorder; API optical 
controllers; Anritsu synthesisers; Radiometer 
modulation meter; MFE digital recorder; Multitone 
paging system ; Schonstedt surveillance systems 

Materials testing — Krautkramer ultrasonic 
thickness meter, flaw detectors, and testing probes; 
Buehler low sp^ saw and polisher grinder; Picker 
dual fluoroscopic inspection unit; Pundit density and 
strength meter; Servotest servo controlled test 
machines; Duralab sieve shaker and test sieves. 

COMPONENT TECHNOLOGY, Vol 4, No 8, 
December, 1971. Published by The Plessey Co, UK. 
Contents; Component news and data; Infra-red 
detectors; Electronic applications of surface acoustic 
waves; Ferroelectric ceramic materials; 
Examination of solid surfaces using low energy 
electrons; Spark ignition systems for natural gas. 

MOTOROLA MONITOR. Vol 9, No 2, October, 1971. 
Published by Motorola Semiconductor Products Inc, 
USA. Inquiries to Motorola Aust Pty Ltd, 37-43 
Alexander St, Crows Nest, NSW 2065. Contents: Ap¬ 
proaching a free-components technology; Squaring off 
— bipolar vs MOS; The many faces of MOS; The 
principles of dynamic logic; Putting MOS circuits to 
work; Reflections on custom MOS-LSI. 

SCHLUMBERGER INSTRUMENTATION AUST 
PTY LTD, PO Box 138, Kew, Vic 3101, has available 
copies of the Schlumberger / Weston bi-metal ther¬ 
mometer short form catalogue. Full technical details 
covering industrial, dairy, and laboratory models are 
included with appropriate thermal well information. 

MEASUREMENT NEWS. September / October, 
1971. Published by Hewlett-Packard Aust Pty Ltd, 22-26 
Weir St, Glen Iris, Vic 3146. Contents include: “Magic 
Cube” boosts laser capabilities; A “Design your own” 
programmable calculator; Sequential sweep control 
from 2 to 18GHz; New Fourier analyser ; Highly linear 
low-cost transistor; Automatic test system now 
anal(^^ digital or both; Tracking generator covers 
500KHZ to 1300MHz; Computeris^ noise monitoring 
system. ® 



Everyone wants to get ahead, to better 
himself, to live a richer life. 

The certain way to bring this about is 
to have a worthwhile career — a job you 
can put your heart into. 

Opportunities exist today in greater 
abundance than ever before — but only for 
those who have the specialised ‘know-how’ 
that swiftly takes a man to the top In 
modern industry and commerce. If you are 
ambitious, dissatisfied, seeking promotion 
or a new opportunity to do full justice 
to yourself, we can help you in a very 


Commerce 

Advertising 
Book-keeping 
Business Management 
Business Training 
Commercial Art 
Computer Programming 
Data Processing 
Fiction Writing 
Journalism 
Music 

Personnel Management 

Photography 

Pitmanscript 

Salesmanship 

Secretaryship 

Shipping 

Travel 

Examination Courses 

Aust. Inst, of Travel 

Aust. Chamber of Shipping 

Gen. Cert, of Education 

Engineering 

Aeronautical 

Air Conditioning 

Architecture 

Arch. Drawing & Design 


Automobile 
Automobile Electrics 
Boiler Inspection 
Building (all branches) 
Carpentry & Joinery 
Civil 

Chemistry 

Computer Electronics 

Constructional 

Diesel 

Draughtsmanship 

Electrical 

Elec. Installations 

Electrical Machinery 

Electronic Computers 

Foremanship 

Geology 

Hydraulics 

Jig & Tool Design 

Maintenance 

Management 

Mechanical 

Metallurgy 

Municipal 

Petroleum Technology 

Plastics 

Production 


practical way. 

One of these free Career Books is for 
you — offering a master-plan for your 
own future success . . . proof that you can 
quickly move to the front in the career 
of your choice. Without interfering with 
your present work — and needing only a 
little of your spare time — a British 
Institutes Home Study Course can rapidly 
equip you with vital training for success 
in the kind of work you’d enjoy. 

The cost is surprisingly low — the 
tuition personal and private. 


Public Health 
Radio 

Radio Servicing 

Refrigeration 

Road 

Rubber 

Surveying 

Telecommunications 
Television Servicing 
Timber 
Tracing 
Welding 

Works Management 
Examination Courses 
A.M.I.E.D. 

C.E.I. 

C. &G. Telecomm. 

Elec. Engin. 

Mech. Techn. 

Radio & Serv. 

M.O.T. 

A.M.S.E. 

P.M.G. Operator’s Cert. 

Radio Amateurs 
Overseer of Works 
Electrician’s Licence 
Inst, of Diesel Eng. 


General 

English 

European Language 
General Education 
Mathematics 
Shorthand 

(including the amazing new 
Pitmanscript) 

Typewriting 

Leisure 

Art 

Commercial Art 

Oil Painting 

Water Colours 

Caricature & Cartooning 

Magazine and Book lllust. 

Music 

Guitar 

Piano 

Photography 

Photo-journalism 
Practical Photography 

Writing 

Articles 
Fiction 
For Children 
Journalism 
Radio, TV & Stage 


POST COUPON NOW! SECURE ONE OF THESE BOOKS 


British Institute of Careers Dept 010622 

Australia - College House 113 Pacific Highway North Sydney NSW 2060 
New Zealand - 46 New North Road Auckland C3 

am interested in.. 

Please send me the appropriate Career-Book without obligation. 

Full Name (Please Print) . 

Address . 

. P/Code . 

Occupation . Age . 

BRITISH INSTITUTE OF CAREERS 

In association with British Institute of Engineering Technology. 
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AMATEUR BAND 
NEWS AND NDTES 

by Pierce Healy, VK2APQ 


Amateur Radio — What of the Future? 

What does 1972 hold for amateur radio? Significant progress or loss of 
status locally and internationally? Only the amateurs themselves, by their 
individual efforts and behaviour, can determine our ultimate destiny. 


The need for amateur radio operators dnd their 
organisations to demonstrate, in a logical And prac* 
tical manner, the value of amateur radio to the com* 
munity was clearly shown at the World Administrative 
Kadio Conference at Geneva in 1971. 

In the December, 1971 issue of these notes some 
factors that influenced the thinking of delegates to the 
conference were mentioned. Therefore it seems ap¬ 
propriate. now, to take stock of the situation and, 
where found wanting, take positive steps to rectify it. 

While there is no simple solution to the overall 
problem, it is hoped that these comments might outline 
some aspects, and engender some thoughts and efforts 
towards their solution. It is an accepted principle that 
we can only benefit from an organisation in proportion 
to what we are prepared to put into it — and amateur 
radio is no exception. 

It seems that only a small percentage of amateur 
operators give any thought to the factors which gave 
amateur radio its place in the field of international 
communication services. Too often the fact that 
amateur radio owes its very existence to the work of 
amateur experimenters in the past is forgotten. 

Many, particularly among the more recently 
licens^ operators, tend to treat amateur radio as a 
personalised means of communication only; this 
facility being available upon passing the necessary 
examination. To them, the art of experimenting, 
constructing or even maintaining equipment has 
become a thing of the past. 

It is true that electronics, which has developed so 
rapidly during the past two decades, has brought about 
a great change in the general attitude towards radio 
communication. The basic fundamentals of a science, 
once the province of those associated with >Vhat was 
known as wireless, has become part of our industrial 
activity in all forms. 

It is possible that this application of electronics in 
fields other than radio communication, has brought 
about an apathy towards amateur experimental work. 
It could also be that satellite communication systems, 
and the Apollo achievements in space communication 
and television coverage, has clouded the memory of 
earlier achievements and the role played by amateur 
radio. 

Against this background it is interesting to note that, 
during December, 1971, there occurred the an¬ 
niversaries of two events involving amateur radio, 
both of which in their way, constitute significant 
milestones in our history. 

It was from the 8th to 11th of December, 1921, that the 
Atlantic was bridged by amateur radio, using 
frequencies then regarded as useless. Signals from the 
United States and Canada, on ISOOKHz, were received 
in Scotland. The experiment was sponsored by the 
American Radio Relay League. 

This achievement astounded the experts add proved 
that the spectrum around 200 metres was not the 
barren waste that scientists had thought. It also proved 
that CW transmitters using valves were superior to 
spark transmitters, and a new era in commercial 
wireless communication was born —thanks to the 
amateurs. 

• The entry of amateur radio into space com¬ 
munication was on 12th December, 1961, when the first 
OSCAR (Orbiting Satellite Carrying AmateUT Radio) 


was launched into space. The frequency used was 
144.98MHz — far removed from the 1.3MHz used in the 
experiments 40 years previously. Results achieved by 
the four succeeding O^ARs have included many firsts 
in the field of space communication. 

It is interesting to note that OSCAR 3 launched in 
March 1965, made telecommunication history. Being 
the world's first free access communication satelite, it 
provided the first direct communication via satellite 
for at least the following countries; Belgium, Bulgaria, 
Canada, Czechoslovakia, Finland, Israel, Sweden, and 
Switzerland. Altogether 100 amateur stations in 16 
countries, communicated through OSCAR 3. The 
Atlantic was bridged twice, amateur stations in 
Germany and Spain making contact with the USA. 

Another communication record was established by 
OSCAR 4, launched in December 1965. This was the 
first direct communication via satellite between the 
USA and the Soviet Union. 

During 1972 it is planned to launch the sixth in the 
OSCAR series. This satellite, designed and constructed 
by radio amateurs in Australia, United States and 
Germany will be unique in several ways. It will carry 
equipment to allow international communication 
through HF, VHF and UHF repeaters, operating 
within the amateur frequency allocations. It will also 
carry a control system operated from ground based 
command stations and provision for the transmission 
of telemetry data. 

Success of this project will add a great deal of 
prestige to amateur radio. Participation, if only 
through monitoring the signals and providing accurate 
reports on observations made, is one method of 
assisting in the success of the project. 

For a person with little knowledge of electronics, the 
recent Apollo achievements could ^vc the impression 
that the ultimate had been reached. But not the radio 


The committee appointed to investigate all aspects 
of a Novice Type Licence has completed its second 
report, which has been circulated to all divisions.. 

Minor changes to the original report were recom¬ 
mended, such as the title to be '^Restricted Licence”, 
and the frequency to be slightly higher from the low 
frequency end of the bands 
By far the greater number of additional opinions 
received favoured the introduction of this form of 
licence and the major amendment was that the 
proposal be given a five year trial period. 

NEW SOUTH WALES 
Hunter Branch Award 
This certificate, awarded for outstanding per¬ 
formance in radio listening or two-way com¬ 
munications, is now available. 

To qualify for the award loggings must have been 
completed during any twelve month period after 1st 
January 1971. Certificates will be awarded in five 
classes. 


amateur. His code reminds him that ‘‘The amateur is 
progressive — he keeps his station abreast of science. 

It is built well and efficiently. His operating practice is 
clean and regular." 

There is a great deal of meaning and food for thought 
in that item from the amateur code. One thing it means 
is that we should not become slaves to "black boxes" 
or simply "appliance operators”. At the same time it 
does not deny that there is a place for such equipment 
and type of operation. Rather, it means that much can 
be achieved by applying the principle of that code to all 
types of amateur activity. 

The two events we mentioned are examples of one 
asp^t — experimentation — that has placed amateur 
radio on the footing it holds today. But what about 
other areas of research? Providing a service to the 
community or to a specialised scientific institution are 
other ways in which we can justify our existence. 

The work of the Ionospheric Prediction Service is 
known to all amateurs. Here is an excellent avenue to 
promote amateur radio. In February 1971, the work of 
the IPS was reviewed. In September 1971, a request 
was made for information to assist in preparing data 
for a symposium on Scientific and Technical problems 
affecting Antarctic Communications, to be held in 
Oslo, Norway, in May 1972. 

In last month's issue we published a request from the j 
IPS for reports of long distance VHF propagation, as I 
observed by amateurs. A wholehearted response to 
either or both of these requests will be of great value to 
the IPS and, ultimately, to the amateur image itself. 

Internal organisation of amateur socities is another 
factor that will decide the standing of amateur radio, 
both locally and internationally. It is well known that 
an individual has little chance of influencing a 
government department. But such a department will 
often listen to the view of an official organisation. This 
is the field in which national amateur radio 
organisations can promote the amateur service. 

The strength of a society depends on its members. 
There is no substitute for enthusism or for the volun¬ 
tary worker prepared to assist in the operation of an 
organisation. Unfortunately such persons are often 
deterred from being involved in administrative ac¬ 
tivities by the “knocker” or limelight seeker. That type 
does not encourage loyalty to the society and hinders 
rather than helps it advance its aims. 

It is essential that all amateur operators take an 
interest in their national society; encourage and elect 
the right type of person to administer the society, then 
extend active support to the society’s aims. 

Space does not permit further expansion of this 
theme. However, the point it is wished to emphasise is 
— the image of amateur radio is the concern of all 
amateur operators and it must be maintained at the 
highest po^ible level. 

To achieve this aim, possible avenues lie in:— 

Experimentation and construction. 

Assistance to scientific and cultural bodies. 

Good administration and public relations. 

Give the subject serious thought — it is a most im¬ 
portant matter. 


a. For Overseas Stations; 

Must confirm that five different Hunter Valley 
amateur stations have been contacted. No band 
limitation. Claims to be accompanied by a copy of the 
log and a declaration that QSL cards to confirm the 
contacts have been sent. 

b. For Australian Stations: 

Must confirm that ten different Hunter Valley 
amateur stations have been contacted. No band 
limitations. Does not apply to amateurs resident in 
VKl or VK2 call areas. Claims to be made as in 

pi ace (a \ 

c. For NSW ACT Stations: 

Must confirm that twenty different Hunter Valley 
amateur stations have been contacted. No Band 
Limitations. Claims to be made as in class (a). Except 
that Hunter Valley stations must produce confirmation 
in the form of QSL cards. 

d. For Hunter Valley Stations: 

Must confirm that one hundred different overseas 
countries have been contacted. No band limitation. 
Applies only to Hunter Valley stations and is an ad¬ 
ditional award to classic). Claims must be ac¬ 
companied by QSL cards. 

e. For Hunter Valley listening stations: 

Must confirm that twenty-four different overseas 
countries have been logged while in contact with other 
amateur stations. No band limitations. Loggings must 
include four stations from each of the six continental 


Radio clubs and other organisations, as well as individual amateur operators, are cordially in¬ 
vited to submit news and notes of their activities for inclusion in these columns. Photographs 
will be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, NSW 2200. 

110 ELECTRONICS Australia, February, 1972 


Wireless Institute Activities 









areas as set out in the International Amateur Radio 
Union classification. Claims must be accompanied by 
QSL cards. 

How to claim the Hunter Branch award: 

The Hunter Branch Award may be claimed by 
submitting the necessary log extract and (^L cards if 
required to: 

Hunter Branch WIA Award Committee 
Box 134 PO 
Charlestown 
Australia 2290. 

Westlakes Radio Club 

The director of the Westlakes Radio Qub, 
Keith Howard, VK2AKX, advises in the December 
issue of the Westlakes Radio Club Newsletter, that it 
has been necessary to vacate the building in Anzac 
Parade, Teralba, which has been occupied by the club 
for the past two years. 

It is stressed that there is no su^estion whatever 
that the club will close down. Activities of the club will 
be transferred to the Church of England Hall, Ran- 
Claud Street, Booragul. 

Maitland Radio Club 

During November 1971, members of the Maitland 
Radio Club took part in two community functions — the 
celebration of the 150th anniversary of settlement at 
Morpeth (182M971) and a Mardi-Gras for the East 
Maitland Swimming Pool Appeal. At both these func¬ 
tions the club’s stations were on the air creating a deal 
of public interest in the activities ot the club. 

At the Christmas meeting more than 100 people were 
present at the Radio Club’s theatrette. A highlight of 
the evening was the presentation of certificates to 
successful candidates at YRCS examinations. The 
presentations were made by Rex Black, founder of the 
YRCS. Rex con^atulated the club, describing its 
buildings and facilities, as a model radio club. 

Deputy Mayor of Maitland, Aid. Noel Unicomb, 
welcomed Mr and Mrs Black to the city and officiated 
at the presentation of the certificates. 

St George Amateur Radio Society 

At the December meeting of the St George Amateur 
Radio Society the Education Officer, Noel Ericsson, 
VK2MF, gave a report outlining the progress made by 
students currently engaged in the YRCS training 
program. Indications were that all who sat for recent 
examinations gained Honours. About 50% of the 
original class completed the course. This was at¬ 
tributed to the increased interest obtained from the 
introduction of visual and aural instruction. This in¬ 
volved presenting illustrated slide lectures sup¬ 
plementing existing YRCS training notes. 

Mr. Don Sims has introduced new techniques and 
equipment, resulting in a higher standard of 35mm 
slide being produced. Many hours and weekends have 
been devoted in a voluntary capacity collecting, 
collating and photographing suitable material, 
producing a number of slides to support, assist and 
update the existing YRCS training material. 

Enrolment is now open for 1972. “Elementary” 
lectures will be screened at 7.00pm on Monday nights; 
“Junior” lectures will follow on Tuesday nights. Both 
classes will be held in the training annex located at 17 
McIntyre Avenue, Brighton Le Sands. Telephone 
59 1658 for bookings. 

Gasses are open to teenagers or adults, both male 
and female, interested in obtaining expert guidance in 
radio as a hobby. 


VICTORIA 

Eastern and Mountain District Club 
Members and their families attended a very suc¬ 
cessful Christmas party of the Eastern and Mountain 
District Radio Gub at Yarra Glen on December 12th, 
1971. Operating portable, the official club station 
VK3ER was an added interest at the event, many 
contacts being made with local and interstate stations. 

The patron of the E & MDRC, is the Right 
Honourable Lord Casey, KG, PC, GCM, CH, DSO, MC, 
K.St.J., former Governor General of Australia. Lord 
and Lady Casey are Honorary life Members of the 
Gub. In a Christmas message to the president and 
members Lord Casey wished them ”... good fortune 
in your interesting and important work in 1972 . . 
and congratulations on the achievements of your Club 
since it was formed five years ago”. 

The club meets at aiOOpm on the last Friday of each 
month at the Mooroolbark Technical School, Reay 
Hoad, off Hull Road, Mooroolbark. 

Membership of the club is open to all persons in¬ 
terested in the art and science of radio. Visitors are 





5W R.M,S. 


K75 


POWER AMPLIFIER 


FEATURES: 

POWER OUTPUT: 5 Watts R.M.S., 

10 Watts Peak. 

FREQUENCY RESPONSE: 30Hz to 100KHz±3dB 
DISTORTION: Less than 0.6% over whole range 
NOISE OUTPUT LEVEL: .70dB 
.SENSITIVITY: ISOmV 
OUTPUT IMPEDANCE: 8.16 OhmS 
INPUT IMPEDANCE: 100K ohms 
SUPPLY VOLTAGE: 28V with 8 ohrh load 

SPECIAL PRICES I 

I.C. complete with connection data and practical circuit. $4.75 plus 20c post. 

COMPLETE AUDIO AMPLIFIER kIts, Including I.C., P.C. board, all necessary 
partS/ instructions and circuit diagrams. 

MONO: $7.85 plus30c Post. Wired and Tested $8.85 plus 30c Post. 

STEREO: $15.50 plus 50c Post. Wired and Tested $17.50 plus50c Post. 

FULLY REGULATED POWER SUPPLY to suit above modules; $13.50 plus 75c Post. 



MUSICOLOR MK ll 


$49.75 
Post $1.00 


New, updated lights display as described Dec. 71 
E.A. Full kit now available at special price I49.7S 



I.C. AMP. KIT 

(REFER E.A. JAN. 72) 
NOW AVAILABLE 


New I.C. amplifier using SL403O I.C.s. is now 
available in full kit form. 


SPECIAL PRICE 


BRISBANE 

A NOTE TO clients IN THE BRISBANE AREA 

WE NOW HAVE A FULL BRANCH AT 2 / 673 ANN ST., FORTITUDE VALLEY. 

A PULL RANGE OF PARTS A SERVICES ARE AVAILABLE AT BEST PRICES. PHONE: 52-B391. 


POWER SUPPLY KIT lA 


S 


$6.35 
Post 50* 


Comprises power transformer with sec. tappings 
at 6.3V, 7.5V. 8.5V, 9.5V. 12V and 15V at 1 amp. 
Bridge rectifier, filter capacitor, 2000uF / 25V, 
instructions, etc. $6.35. Postage SOc 


TRANSISTOR TESTER 


$14.50 
Post 75* 


This unit featured in August, 1971, E.A. Ideal for 
experimenters, hobbyists and servicemen. Unit 
can test FETS, Bi-Polar transistors and diodes. Kit 
includes all top grade parts as per the article. 
Battery included. 



RESISTORS 

1 4 and i ^W, 4c each or $3.00 per 100. 

1W, 7c each or $5.50 per lOO. 

Your selection between 1 ohm and lOAA. 


PARTS 


We stock a full range of elOctronic parts at best 
prices in Australia. 


C.0.0. To use this service add 65c. 

ORDER FORMS: Sent free with each order. 

DESPATCH: All orders are received at 9 a.m. at 
the P.O. and despatched to meet the 1 p.m, 
clearance the same day. This gives you a 4- 
hour service. 

POSTAGE: Add 20c packpost fee to ail ordOrs 


unless stated otherwise. 

PHONE SERVICE: Simply order on phone and 
order will be despatched C.O.O. within the 
hour. 

QUALITY: Ail our parts are new and fully 
guaranteed. No surplus or reiects. 

CATALOGUE: Will be available next month. 


KIT-SETS AUST. PTY. LTD. 

MAIL ORDER DEPT: P.O. BOX 176, DEE WHY. 2099, N.S.W. 

SYDNEY SALES DEPT: SUITE 2. 21 OAKS AVE., DEE WHY, 2099. PHONE: 982-5571. 

BRISBANE SALES DEPT: 2 / 673 ANN STREET, FORTITUDE VALLEY. PHONE: 52-8391. 
TRADING HOURS: Mon-Fri: 8 A.M.- 5.30 P.M.; Sot: 8 A.M.-12 Noon. 
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LAFAYETTE 

SOLID STATE 
REGULATED DC 
BENCH POWER SUPPLY 

ONLY 

$69.50 

SALES TAX 
INCLUDED 



• Aufomotic Protection Against Orerlood. 

• Continuously Vorioble Output Voltage 5-13, 12-20 VDC at 0-2 
Amp. 

• Output Voltage Regulation + 1 per cent. 


Lab-type regulated DC bench power supply with dual-range voltage selector. Ideal 
tor all types of transistor servicing and testing. Provides well-filtered, continu¬ 
ously adjustable DC output of 5-13 or 12-20 volts. Fully regulated with continuous 
outeut current of up to 2 amp. with less than 5 mV RMS ripple at full load. 
Self-restoring overload protection. Two D’Arsonval meters tor constant monitoring 
of voltage and current output. Both input and output of power supply are fused 
for maximum protection. Input 115-120 or 220-240 VAC 50/60 Hi. Housed In 
rugged steel case Size: 6 1/8” H x 4V4” W x 8%” D. Stock No. 99-50775. 


VLAFAYETTE electronics 

HHI Division of Electron Tube Distributors Pty. Ltd. 

94 HIGH STREET, ST. KILDA, VIC., 3182. Phone 94 6036 

Trade Representatives 

t.A. Tvquin Distributors Pty. Ltd.. 13 Deacon Ave., Richmond. Phone 37 0133 
W.A. Athol M. Hill Pty. Ltd., 6^3-613 Wellington St.. Perth. Phone 21 7861. 


QoiUtijGAie^ NEW DELUXE 

ACCURATE 

WINDER 


Post Paid 


new, Eesy-fe-Ute mechine winds honeycomb, spiderweb end solenoid coils of 
verious widths end diameters—equal in eppeerence to e factory job. Also suitable 
for winding chokes, transformers end fiiter inductors. Indicator counts number of 
turns on coil. The COILMASTER is suitable for both exporimontel end practical 
work. Supplied with accessories including wood spools, motel pegholders end ex¬ 
tension for making long solenoid coils. Instructions included, but less coil forms and 
pegs. 

SEND MMITTANCt WITH ORDER FOR IMMtDIATg OiLIYikY ANYWHERE 
TO THt SOLE AUSTRALIAN AGENTS. 

ViaORIAN SALES CENTRE AND 

Electron Tube head office 94 high street, 

. ^ WIW- 3182, VICTORIA. 

Distributors Pty. Ltd. ielephohe 94 6036. 





welcome to attend the meetings. 

The club publishes “The Radio Bulletin” ten times a 
year. 

Further details may be obtained from the Secretary, 
E & MDRC C o P.O. Box 87, Mitcham Vic. 3132. 

Geelong Amateur Radio Club 

The metal work for the first stage of the new ATV 
equipment has been completed and members are now 
concentrating on contructional work. 

The unique method of raising money for the pur¬ 
chase of an SSB transceiver, the collection of scrap 
metal for sale, is progressing. 

There is a correction to the published input 
frequency of the Mount Martha translator. The correct 
frequency is 145.850MHz. 

Instruction classes in radio theory are held each 
Friday night at 7.00pm. Persons wishing to participate 
should contact Alan Bradley, VK3LW, telephone 
Geelong 59 2811 (weekends) 

Full details of the club’s activity may be obtained by 
writing to — Geelong Amateur Radio-TV Club, PO Box 
520, Geelong, Vic. 3220. 

QUEENSLAND 
Windsor YMCA Radio Club 

The Windsor YMCA Radio Club was formed on 12th 
March 1971 and has continued to hold meetings each 
Friday night commencing at 7.00pm. The meeting 
consists of an hour lecture on radio theory followed by 
an hour of practical work. The club leaders are Ian 
Binnie and David Swanborough, both technicians with 
the Department of Civil Aviation. Members are very 
appreciative of the help and advice they have 
received from Ian and David. 

A highlight during the club’s short period of 
operation was the presentation of YRCS Elementary 
certificates to successful students by the Postmaster 
General. Sir Alan Hume. While in December a later 
class of successful candidates were presented with 
their certificates at a social theatre evening “Review 
71” held at the Windsor YMCA rooms. 

Successful candidates at examinations held are; — 
Elementary Certificate: 

Ralph Hoole Credit 
Junior Certificate: 

Neil Bell Pass 
Paul Bishop Pass 
Martin Horsnell Credit 
Ronald Perske Credit 
Robert Gibbs Credit 
Donald Brooks Credit 
Stewart Wynne Credit 
Aubrey Uyanage Credit 
Wayne Devese Honours 
Bruce Wallace Honours 

The examination papers were marked by Ron 
Everingham to whom the club is grateful for his 
work. 

Further information regarding the Windsor YMCA 
Radio Qub may be obtain^ from Aubrey Liyanage, 80 
Pateena Street, Stafford, QLD. 4(fi3. 

WESTERN AUSTRALIA 
VHF Group 

Work in setting up the Wireless Hill museum by VHF 
group members in conjunction with the Melville City 
Council is progressing well. A spark transmitter of 1930 
vintage has been donated by the Public Works 
Department. The unit has an emergency “Crystal Set” 
complete with cats whisker. It is also fitted with an 
automatic keyer to send SOS signals. 

YRCS NEWS 

In last month's notes it was reported that there had 
been a change in the appointment to the position of 
WIA YRCS Federal Co-ordinator. Here is a note on the 
background of the new co-ordinator, Reverend Bob 
Guthberlet, received after last month’s copy had been 
completed. 

Firstly Reverend Bob Guthberlet can hardly be 
called a “parson” in the popular usage of the word. He 
is a down to earth, approachable, energetic man, who 
is an enthusiastic supporter of youth. 

Secondly he brings to the office a wide experience of 
amateur radio and the promotion of youth clubs. This 
experience dates back from boyhood days in London as 
part of Scouting and other activities. 

In 1943 he was appointed to a church in South Broken 
Hill, where he inaugurated the Open Door Boys and 
Girls Club, bringing with it the activities of VK2AOD. 
Five years later, he arrived in Port Pirie, where he had 
charge of the Central Mission, and continued his in¬ 
terest by establishing the first club in that city, trans¬ 
ferring his call sign to VK50D. 
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After six years in the smelting city. Bob arrived in 
Christies Beach, and heard the appeal of the l^uth 
Australian Division, WIA, for someone to take over the 
duties of state supervisor, YRCS. In addition to for¬ 
ming the groundwork for the scheme in South 
Australia, Bob also conducted the Christies Beach 
Radio Club. 

At the 1970 annual meeting of the YRCS in South 
Australia, he intimated that it would be of greater 
value if he relinquished this office in favour of a 
younger man. Whilst this decision was not readily 
received, his judgement was accepted and the office of 
State Supervisor has now passed to Allen Dunn. 

In 1970, because of increased duties and realising 
that valuable equipment was idle. Bob requested that 
the call sign VK^D be transferred to his son John. This 
suggestion was accepted by the PMG’s Dept, and, 
although Bob’s voice will not be heard as often on the 
air, his interest in amateur radio is undiminished. 

Bob Guthberlet comes to the office of Federal Co¬ 
ordinator with an open mind, fully dedicated to the 
cause of youth, with unquestioned loyalty to the WIA 
and, in asking for support from all sections of the 
YRCS, pledges himself to promote its cause without 
fear or favour. 

The YRCS executive committee in South Australia 
is:— 

State Supervisor: Allen Dunn VK5FD 

State Secretary: Duties shared by Supervisor and 

assistant secretary. 

Assistant Secretary: Steve Johnston VK5ZNJ 
City Club Representative Phil Emery, teacher and 
club leader. Prince Alfred College. 

Country Qub representative; Uoyd Douglas, VK5LL, 

club leader Pt. Augusta 

WIA Liaison Officer: John Allan VK5UL 

State supervisor Allen Dunn, reports that there is an 
increasing number ot enquiries trom young people 
wishing to participate in the YRCS activities. He would 
appreciate hearing from persons interested in acting 
as club leaders. Full details may be obtained by 
writing to him. Address; 18 McKinley Street, 
Elizabeth Downs, S.A. 5113. 

Patron 

The Victorian Division of the YRCS has been 
honoured with the patronage of His Exellency, the 
Governor of Victoria, Major General Sir Rohan and 
Lady Delacombe. 

Pennant 

It has been announced that St John’s College Radio 
Qub has been awarded the Institution of Radio and 
Electrical Engineers (IREE) Pennant for the most 
progressive school club. Congratulations go to their 
club leader Bro. Frank Whitton, VK3BAN, who has 
developed many new methods of teaching. 

QUEENSLAND 

The following report on YRCS activities in Queens¬ 
land during 1971, by Ron Everingham, VK4EV, 
supervisor of the scheme for the WIA in that State, 
shows a very encouraging picture for future progress. 

The Queensland Youth Radio Scheme has 
progressed steadily through 1971 and a total of 164 
Certificates were issued to members throughout the 
state. 

The various grades of Certificates issued were:— 
The YRS Elementary Radio Certificate 112 

The YRS Junior Radio Certificate 42 

The YRS Intermediate Radio Certificate 10 

The Certificates issued to participating Radio Clubs 
were:— 

Redcliffe Amateur Radio Club — Elementary 34, 
Junior 8. 

Indooroopilly and District Radio Club — Elementary 
15, Junior 7, Intermediate 1. 

Church of England Grammar School Radio Club — 
Elementary 20, Junior 9, Intermediate 2. 

Mackay Christian Brothers College Radio Club — 
Elementary 4, Junior 1. 

YMCA Windsor Radio Club — Elementary 14, Junior 
13. 

De La Salle College Radio Club — Elementary 5. 

Maryborough Boys High School Radio Club — 
Elementary 9, Junior 1, Intermediate 1. 

Sunshine Coast Amateur Radio Club — Intermediate 
5. 

21st Brisbane Boys Brigade, The Gap Radio Club — 
Junior 1. 

Non Club Members — Elementary 11, Junior 2, In¬ 
termediate 1. 

The total number of registered clubs in Queensland 
otals 12. However some of the clubs did not participate 
n the Certificate scheme. 

The initial large outlay for the various Radio Course 
Motes has been really worthwhile as 322 sets of notes 


were issued during 1971. The number of each grade 
were: 

Elementary 175 

Junior 86 

Intermediate 61 

The potential for Youth Radio Scheme activities in 
Queensland is enormous and it is hoped that it will 
continue to expand in 1972 and stimulate an interest for 
youth in amateur radio. 

Ron’s report also expressed his thanks to the Council 
of the WIA Queensland Division, Jack Flynn, secretary 
of the NSW YRCS committee and Ken McLaughlan the 
YRCS supervisor in Victoria. 


BERU 1972 CONTEST 

Radio amateurs and short-wave listeners throughout 
the British Commonwealth are invited to take part in 
the 35th BERU contest to be held on 11th and 12th 
March 1972. 

Entrants should note that the contest duration has 
been reduced to 24 hours so that the whole of the con¬ 
test falls within the weekend period anywhere in the 
world. This year, awards for single band entries in the 
transmitting section have been introduced. 

Rules — Transmitting Section 

1. The general rules for RSGB HF contests will apply. 

2. When: From 1200GMT on Saturday llth March 
1972 to 1200GMT on Sunday 12th March 1972. 

3. Eligible entrants:‘ Members of the RSGB resident 
in the UK and radio amateurs licensed to operate 
within the British Commonwealth or British Man¬ 
dated Territories, 


Contacts: CW (Al) only in the 3.5MHz, 7MHz, 14MHz 
2lMHz and 28MHz bands. Contacts may be made 
with any station using a British Commonwealth call 
sign, except those within the entrant’s own call area. 
UK stations may not work each other for points. 
Contestants are requested to confine their operations 
to within the lower 30KHz of each band. 

Scoring: Each completed contact will score five points. 


MUSICOLOURII 

Complete kit $48.50 Post $2.00 

SCR SPEED CONTROL 

Complete kit $13.50. Post 75c. 

SELONIC SOUND 
EQUIP. 

22 Rainbow Pde, Peakhurst 2210. 
Phone 53 6320. 
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IMPORTANT NOTICE 
SMALLEY'S HI-FI TRADING POST 


Due to recent business extensions we are 
now able to offer an Australia-wide service 

for the selling of unwanted Electronic We will sell anything related to the field of 
Equipment. music reproduction such as; 


if Stereograms 

if Tuners S Radios 

if Electric Organs 

ir Turntables 

if Tape Recorders 

if Guitar Amps 

if Amplifiers 

if Cassette Players 

Etc, 


Just send or bring your equipment to us, stating your reserve price. We shall display, 

demonstrate and advertise at no cost to you. 


PETER SMALLEY ” Sm?"" 29-3767 
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In addition, a bonus of 20 points may be claimed for 
the first, second and third contacts with each 
Commonwealth call area on each band. All British 
Isles stations G, GB, GC, GD, Gl, GM and GW count 
as one call area. 

Logs; A separate log is required lor each band. Logs 
should be set out as shown in the general rules for 
RSGB HF contests. A check list showing the call 
areas worked on each band must also be included. 
Entries: Entries may be single or multi-band. Single 
band entries should show contacts on only one band; 
details of contacts made on other bands should be 
enclosed separately for checking purposes. Multi¬ 
band entries will not be eligible for single band 
awards. 

Each entry will consist of the log and check sheets 
together with a signed declaration. 

Entries should be addressed to HF Contest Com¬ 
mittee. C 0 D. J. Andrews, G3MXJ, 54 Roman Way, 
Thatcham, Newbury, Berkshire, England. Ad¬ 
judication of this contest will commence on Monday 
12th May 1972. Any entry received after this date may 
be excluded from the contest and may be ineligible for 
any award. Overseas stations are therefore aovised to 
forward their logs by airmail. 

Awards: To the winner, the BERU Senior Rose Bowl 
To the runner-up, the Junior BERU Rose Bowl. To 
the leading UK station the Col Thomas Rose Bowl. 
Certificates will be awarded to the leading UK and 
overseas single band entries on each band. 

Rules — Receiving Section: 

When: Times and dates as for the Transmitting sec¬ 
tion. 

Eligible entrants: Members of the RSGB resident in 
the UK, and all short-wave listeners resident in the 
British Commonwealth or British Mandated 
Territories. Only the entrant may operate his 
receiving station for the duration of the contest. 
Holders of amateur transmitting licences are not 
eligible to take part. 

Scoring; To count points a station outside the entrant’s 
own call area must be heard in a contest contact. CQ 
or test calls will not count for points. A station may 
be logged only once on each b^d for the purpose of 
scoring. Where both stations in a contact are heard, 
they should both be logged separately and points 
may be claimed for both entries, provided that the 
stations are outside the entrant’s own call area. 
Each complete log entry will score five points. In 
addition a bonus of 20 points may be claimed for the 
first, second and third stations heard in each com¬ 
monwealth call area on each band. All British Isles 
stations (G, GB, GC, GD, Gl, GM and GW) count as (me 
call area. 

Logs: A separate log is required for each band. Logs 
must show the following details in columns headed; 
(i) Date time GMT, (ii) call sign of station heard, 

(iii) Report and serial number sent by station heard. 

(iv) Call sign of station being worked, <v) Points 
claimed, (vi) Bonus points claimed. Each log sheet 
must be set out on cme side of foolscap or A4 log 
sheets and must show the band to which the log sheet 
refers. A check list showing the call area heard on 
each band must also be included. 

Entries: la) Each entry will consist of the log sheets, 
check list and a signed declaration that the receiving 
station was operated in accordance with the rules 
and spirit of the contest and that the entrant does not 
hold an amateur transmitting iicence. (b) Entries 
should be addressed as shown in rule 7, transmitting 
section. Awards: The BERU Receiving Rose Bowl to 
the winner. Certificates of merit to the leading en¬ 
trant in each lARU c<mtinent. 

MICROWAVE NEWS 

The 10,000MHz e(]uipment designed and built by Des 
Clift, VK5CU, news of which has been featured in these 
notes, was again successfully tested during recent field 
tests. It will be recalled that the initial tests over a path 
of 15 miles was with a 12 volt battery powered station 
operated by Barry Wallis, VK5ZMW, to Des Clift, VK5- 
CU, at his home station using mains powered equip¬ 
ment. It was also reported that Des was designing and 
building a second battery powered unit to enable both 
stations to be operated from field locations. 

This unit has been comi)leted and on December 30th 
1971, field tests were carried out and two way contact 
was made over a distance of 61 miles with excellent 
signal strength and readability. Both units were 
powered from 12 volt batteries. As on previous oc¬ 
casions Barry Wallis, VK 5CU, co-operated with Des in 
the tests. The weather conditions on the day of the tests 
were not good, high windb made the handling of the 
twin dish antennas rather a difficult task. Liaison 
contact was initially made on 144 MHz until contact 
was established on 10,000MHz. 

Due to business commitments, Des has now moved 


to Sydney, NSW, where he intends to carry out further 
tests. While 61 miles is an Australian record for 
amateur two way contact on 10,000MHz, 93 miles is the 
English record and 260 miles the record in the United 
States of America. Des feels sure that he can improve 
on 61 miles and maybe give the USA record a nu^e 
from some of the locations in New South Wales. 

CLUB DIRECTORY 
Correction 

We have been advised by Alec Bell, Public Relations 
Officer for the Eastern and Mountain District Radio 
Club, that the phone number shown in our January 
directory is incorrect. The correct phone number is: 

874-1709 

The error apparently came about by reason of an 
unfortunate combination of the first and second por¬ 
tions of two telephone numb«« associated with the 
club, producing a number which, in fact, does not exist 
in this exchange. Our apologies to the club and to 
anyone who has been inconvenienced. 


QCWANEWS 

Senator Barry Golwater, K7UGA / K3UIG has been 
elected presid^t of the Quarter Century Wireless 
Association Inc. Other officers are:— 

Vice-president Harry S. Gartsman W6ATC 

Treasurer Mark J. Devaney W2NQR 

Secretary A.G. Wentzel W2HX 


Directors: George W. Bailey, 
J.R. David 
Art Miligan 
H.H. Robinson 
Clarence Seid 


W2KH 

W4YK 

W8KW 

W3RE 

W2KW KV4AB 


Executive secretary and General Manager: 

A.J. Gironda W2JE 

Sydney Chapter 

The last meeting of the Sydney Chapter of the QCWA 
for 1971 was held on Wednesday 8th December and took 
the form of a Christmas party. Members and their 
wives, making a group of twenty, had dinner and later 
were entertained by an excellent floor show at the NSW 
Bowlers Club, York Street, Sydney. 

Membership of the QCWA is open to licensed 
amateur radio operators who have been operating for 
25 years or more. Membership subscription is 13-OC 
joining fee and $7-00 for three years. Applications for 
membership may be sent to Harry Caldiecott, VK2DA, 
Brian Ancterson, VK2AND or Pierce Healy, VK2APQ 
at their call book addresses. 

Meetings are held on the second Wednesday evening 
of eacK month at the Combined Services Club, Barrack 
Street, Sydney and take the form of a social get 
together. 

AN INTERESTING FACT 


Do you know of three active amateur radio 
operators, living within a mile of each other, whoso 
total years as amateur radio operators are more than 
151 years.? 


THE WIRELESS INSTITUTE 
OF AUSTRALIA 

VICTORIAN DIVISION 

A.0,C.P. CLASSES 

Qasses in theory and morse will 
commence respectively on 

Tuesday, 15th February, 1972 

and 

Thursday, 17th February, 1972 

from 8 p.m. to 10 p.m. 

Subject to demand, a Saturday 
morning class in theory is also 
propos^. 

Persons desirous of being 
enrolled should communicate 
with 

Secretary, W.I.A., Vic, Division, 
P.O. Box 36, East Meibourne, 3002. 

(phone 41 353510 a.m. to 3 p.m.). 


This situation exists on the shores of Lake Macquarie 
near Newcastle, NSW. On the western side of the lake 
lies Toronto, Fennell’s Bay and Bolton Point, roughly 
in a triangle across the water. The operators are Bill 
Otty, VK2ZL at Fennell’s Bay, with 60 years ex¬ 
perience. At Bolton Point, Lionel Swain, VK2CS with 50 
years aqd at Toronto, Bill Hall VK2XT with 41 years. In 
all a total of 151 years of experience. 

If this figure can be bettered we would like to have 
the details. ^ 


LAFAYETTE solid state fet voltohm-meter 



Meter with Mirror Scale. 

f Input Resistance - 11 Meg. DC, 1 Meg. AC. 

• Convenient Built-in Battery Check. 

• Built-in Overload Protection Circuitry. 

• Zero Centre Mark for Null Measurements. 

• Manual DC Polarity Switch. 

a Direct Peak to Peak AC Voltage Measurements. 

I -- ranges -1 

K VOLTS: .3V to 1200V in 8 ranges. 

AC VOLTS: 3V to 600V RMS. 8V to 800V P-P in 4 ranges. 

DC CURRENT; .12mA to 120mA in 4 ranges. 
RESISTANCE: To 2000 Megohms in 5 ranges 
(30 ohms mid-scaie). 

DECIBELS: -20 to 3ldB on 2 scales. 


A high quality, accurate FET VOM with the high Impedance of a VTVAA and a big, 
easy-to-read SVi” meter. Supplied complete with Batteries, Test Leads, and In- 
structlon Manual. Price Includes sales tax and postage. 

LAFAYETTE ELECTR0N|(S 

Tradt S.A.: Tyquin Oiltributors Pty. Ltd., 13 Deacon Avt., Richmond — Phont S7 81S3 

Representativas: W.A.: Athol M. Hill Pty. Ltd., 413-41S Wfllington St., Parth — Phona 21 7841 
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NEW RH (Radio House) 
RANGE OF MULTIMETERS 


MODEL RH-20 $J3.95. Postage 50c 
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"HANDYMAN" 

CHECKED PACKED 
S POSTED FREE 

RH150 $11.50 

Pocket-size 3 V 4 " x W x 
1*4". 

Instruction sheet and circuit. 
SPECIFICATIONS; 

DC Volts: 2»2, 10, 50, 250, 
1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: .1, 25, 250mA. 
Resistance: 20K and 2M. 
Decibels: ~20db, -(-62dB, 
0.7KHZ. 

Capacitance: .0001, .01, .0025, 
.25uF 


20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 
AC Volts: 10, 50, 250, 500, 1000. 

DC Current, 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7M. 

Decibels: —10, +22 (at AC / lOV) +20, 
+36 (at AC/50V). Upper frequency 
limit 7KHz. 

Batteries: Two 1.5V dry cells. 

With overload protection $15.00. 


As featured in Electronics Australia 
October 1971, the two-station Edison In¬ 
tercom. 


MODEL RH IOO $39.75. Postage 75c 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload protected by dual silicon diodes • Double- 
jewelled ± 2 per cent meter • + 1 per cent tem¬ 
perature-stabilised film resistors • Polarity 
changeover switch • Mirror scale • Instructions for 
operation with circuit diagram. 


SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200 (100,000/ V). 

AC Volts: 6, 30, 120, 300, 1200 
(10,000 V). 

DC Current: 12A, 300A, 6mA, 
60mA, 600mA, 12 amps. AC 
Current 12 amps. 

Resistance: 20K, 200K, 2M, 
20M. 

Decibels: —20 to +17, 31, 43, 
51, 63. 

Accuracy: DC +3 per cent. 
AC i 4 per cent (of full 
scale). 

Batteries: Two 1.5V dry 
cells, size AA, “Eveready’' 
915. 


MODEL RH^55 $20.00. Postage 50c 


MODEL RH-80 $18.00. Postage 50c. 


20,000 Ohms per volt DC. 

10,000 Ohms per volt AC. 
Specifications: 

DC Volts: 0.5, 2.5,10, 50, 250, 500,1000. 
AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 50uA, 5mA, 50mA, 
560mA. 

Resistance: 5K, 50K, 500K, 5M. 
Decibels: —lOdB + 62dB. 

Accuracy: DC 3pc. 

AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready" 915. 

• Overload protected by dual silicon diodes • Double-jewelled + 2 
per cent meter • ±1 per cent temperature-stabilised film 
resistors • Mirror scale. 


30,000 Ohms per Volt DC 
14,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.6, 3V, 12V, 60V, 
300V, 1200V 

AC Volts: 12V, 60V, 300V, 
1200V. 

DC Current: 60uA, 12mA, 
300mA. 

Resistance: lOK, IM, lOM. 
Decibels: —lOdB,+23dB. 
Overload protected. 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET 61-3832 26-2817 760 GEORGE STREET SYDNEY. 211-0171 











































LISTENING AROUND 
THE WORLD 

by Arthur Cushen, MBE 


Madagascar relay now In operation 

The new Radio Nederland relay station at Madagascar has now come into 
operation, and will provide better reception of the station’s programs in 
some areas. 


The new station, which was heard testing with two 
300KW transmitters early December, is now operating 
to a regular schedule. This is Radio Nederland's 
second relay, and it is similar to the other, at Bonaire, 
in the Caribbean. Programs are originated in the 
Radio Nederland studios at Hilversum, Holland. Just 
as the Bonaire station has provided excellent reception 
for listeners in Australia and New Zealand, it is ex¬ 
pected that the Madagascar relay will improve signals 
in Africa and Asia. 

The receiving station, which records news bulletins 
and other current affairs pro^ams for later trans¬ 
mission, is located in the administration centre, six 
miles from Tanarive. Music and other programs are 
pre-recorded on tape in Holland. The station is issuing 
a new verification card for reception reports sent to 
Radio Nederland, Box 222, Hilversum, Holland. 

During the next few mcmths the schedule is to be 
increase, but at present broadcasts are as follows: 


GMT 

1230-1350 

1400-1520 

1700-1820 

1830-1950 


KHz 

15330 (Dutch) 
15330 (English) 
6020 (Dutch) 
6020 (English) 


NEW INDIAN TRANSMITTER 
A new All India Radio transmitter of 250KW located 
at Aligarh has been heard in several of its trans¬ 
missions. Our best reception has been during a 
program in Indonesian, which is carried on 15165 RHz 
at 0845 to 0945GMT. The following is the full schedule of 


transmitter, 

lutta: 

supplied by Alok Das Gupta of 

GMT 

KHz 

9705 

0240 (English news) 

9525 

1745-2230 (English to Europe) 

15165 

0845-0945 (Indonesian) 

11885 

1215-1315 (Chinese) 


GMT 

2300-2400 

1000-1100 

1100-1127 

1130-1157 


KHz 

15305 (Thai) 

15315 (Thai) 

15315 (Indonesian) 
15315 (Japanese) 


All India Radio’s transmissions to Australia and New 
Zealand from Delhi are now on 7105, 9912 and 11740 
KHz, at 2045-2230GMT. The broadcast for evening 
reception at lOOO-llOOGMT is now on 11775, 15205 and 
17775KHZ. 

WINBON 15340KHZ 

The United States Gospel Station WINB at Red Lion, 
PA, has made a frequency change to 15340KHz. The 
station has for many years operated from 1745GMT on 
17720KHZ and then from 21(ioGMT on 11795KHz. This 
first use of the 19-metre band has resulted in good 
signals after 2200GMT. Before this time the frequency 
is used by Radio Nacional at Lisbon, Portugal. WINB 
r^uestS reception reports to Post Office Box 88, Red 
Lion, PA, 17356. The station is affiliated with a 
medium-wave station in the same city. 

DX WORLD 

This year sees the 12th year of “Arthur Cushen’s DX 
World’broadcast from Radio New Zealand. The 
session commenced in 1961 with a trial seven-minute 
talk as part of a pro^am called “This Radio Age’’, 
compere by Cleve Costello of Wellington, NZ. Later 
the session was extended to 15 minutes, of DX news as 
an independent item and was given its present name. 
The session is heard from Radio New Zealand on the 
first Wednesday of each month at 0645GMT on 9540 and 
11780KHZ and reputed at 1030GMT on 9520 and 
11705KHZ. A further repeat is on the following Saturday 




described as “purely commercial”. LM Radio wUl be 
paying Springbok Radio for managerial services. 

VL8BMON9575KHZ 

The Port Moresby station VL8BM has made a 
frequency change from 11880KHz to 9575KHz. This 
Administration station operates from Monday to 
FYiday from 0430 to 0530GMT. Reception in New 
Zealand is possible after Radio Nederland closes its 
service on 9575KHz at 0450GMT. 

The Mount Hagen station on 2450KHz has increased 
power from 250W to 2000W. Lindsay Robinson, of In¬ 
vercargill, NZ, says that the station schedule is 2000- 
2200 and 0730-1200GMT. 


ENGLISH FROM HAVANA 
Radio Havana, Cuba, is now operating according to 
the following schedule: 


at 2315GMT on 15110 and 17770KHz. The program is 
also carried on the NZBC National Network for in¬ 
ternal listening, at present on the second Thursday of 
each month at 1130GMT. This broadcast can be heard 
on 570, 640, 690, 760 and 780KHz. 

“Arthur Cushen’s Pacific DX R^rt” is a feature of 
“DX Jukebox”, broadcast from Radio Nederland on 
the first Thursday of each month and heard in 11 
transmissions, both from Hilversum and through the 
relay stations at Bonaire and Madagascar, m the 
Pacific area the best reception is at 0645GMT on 
11730KHZ and 0815GMT on 9715KHz. 

Many of our^ readers have commented on this 
program in recent months, and find it of additional 
help to them in their listening when used in conjunction 
with these notes. 


VERITAS TESTS CONTINUE 
Radio Veritas at Manila continues to be heard testing 
on two frequencies with programs directed to Asia in 
several languages: 


GMT 

KHz 

2010-2140 

15155 

2050-2150 

15275 

2050-2150 

15285 

0100-0450 

9680 

0100-0600 

11830 

0330-0600 

11760 

0630-0800 

9525 


The station is also using 11830KHz to carry these 
programs. Best reception is during the Indonesian 
program from llOOGMT when popular music is played. 
Station details are given at this time, and reports 
requested to PO Box 132, Manila. The station has neen 
using 15310KHZ, but has moved to 15315 to avoid in¬ 
terference from the BBC and Radio Japan. Both use 
this frequency from 0900 to 1100, then, it is used solely 
by the BBC. 


RECENT VERIFICATIONS 

COMORES: A verification letter has been received by 
airmail for the ORTF station at Moroni, in the 
Ekimores. The broadcast was received on 7260KHz at 
0415GMT after the BBC closed its Si^sh trans¬ 
mission on this frequency. The verification letter, 
signed by station manager Rene Poncelet, was ad¬ 
dressed mom PO Box 50, Moroni, Comores. The power 
of the transmitter is 4KW. Broadcasts are also carried 
on 3331KHZ. 

VIETNAM: Liberation Radio, which we reported on 
7470KHZ with an English news bulletin at 1030GMT, 
has confirmed our reception with a card and form 
letter posted from Hanoi. A schedule was also received 
together with several publications. According to the 
letter our report was answered in a Mailbag session, 
but the verification was received long after the date of 
the broadcast. 


LM RADIO CHANGES 

i is one of 
j programs 
I for many 

years provided South Africa with its only commercial 
program until the SABC commenced Springbok Radio 
and the local FM commercial radio services. 

“World Bulletin” reports that under a new 
a^eement. Springbok Radio, the commercial station 
of the SABC, will have full control over Lourenco 
Marques Radio programs. Discussions have been 
going on for quite some time and the arrangement was 


KARACHI’S NEW SCHEDULE 
Radio Pakistan at Karachi, which has for many 
years broadcast to the United Kingdom and Eurm’in 
Enelish at 1945GMT has retimed the service, and it is 
now heard 2000-2100GMT. This has meant the in¬ 
troduction of additional frequencies, and the program 
is now also carried on 6235, 7095, 7290 and 946(9CHz. 
Best recception is on 7095 and 9460KHz; the other 
channels suffer from interference. 

ENGLISH FROM MOSCOW 
The latest schedule from Radio Moscow for its 
broadcasts to Australia and New Zealand includes the 
use of some new frequencies. The present schedule is: 

GMT KHz 

1100-1130 9735, 9780, 5960, 629 

1130-1200 9735, 9780, 5960, 1250, 629 

1200-1230 9735, 9780 

1230-1300 9735, 9780, 5960, 1250, 629 

As from March 2 some frequency changes will be 
made. At 1100, 1130, 1200 and 1230GMT 15400 and 
12060KHZ will replace 9735 and 9780KHz. 

BROADCAST BAND NEWS 

AUSTRALIA: Radio 4AY, Ayr, Qld, chained 
frequency on November 21 from 960 to 940KHz. This 
change was observed ^ Robert Crawford of Ingham, 
Queensland. The new Gosford Station, 2GO, has been 
heard in Invercargill on 1310KHz with reception best on 
Sunday after 1030GMT. The New Zealand Station IZH 
Hamilton which uses the same frequency closes at this 
time on Sunday and allows early reception in New 
Zealand, though there is some interference from 5AD 
Adelaide. 

INDIA: The power of an All India Radio Station, which 
has been recently observed on 530KHz, is 50KW and the 
location is Jodhpur. A station at Imphal has moved 
from 1390 to 920 KHz and increased power to 50KW. 


TRANSISTOR SERVICE 

All Japanese and 
local sets repaired 
including . . . 

Aristone Aurora BeJair 

Berlin Crown Fujiya 

General Hitachi Kenco 

Mariner Mitsubishi Nanaola 

National Nivico Sanyo 

Sony Spica Standard 

Sharp Toshiba Yashica 


Notes from readers should be sent to Arthur Cushen, 212 Earn Street, Invercargill, New 
Zealand. All times are GMT. Add 8 hours for WAST, 10 hours for EAST, and 12 hours for NZ jij| 


We do not sell spore parts 


PETER G. BROUGHTON 

211 George Street, Sydney. 
Tel. 27-5831 <3 lines) 
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PHONE 51-3845 




F=IA 

D 1 

lO 


136 VICTORIA RD., MARRICKVIUE NSW 2204 
WEEKENDS A AFTER HOURS 40-5391 


KAISE 


MODEL SK-m 


136 VICTORIA ROAD, MARRICKVILLE — 51-3845 



VOLT-OHM-MILLIAAAMETER 

HIGH SENSITIVITY 
100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


SPECIFICATIONS: 

0 DC Volts: 0.6, 3, 12, 60, 300, 600,1200. 
e AC volts: 6, 30, 120, 300, 1200. 

0 DC Current: 12uA, 300uA, 6mA. 60mA, 600mA, 12A. 
0 AC Current: 12A. 

0 Resistance: 20K ohms, 200K ohms, 2M ohms, 20M 
ohms. 

e Decibels; Minus 20 to plus 17,31,43,51,63. 
e Accuracy: DC plus minus 3pc, AC plus minus 4pc 
(of full scale). 

e Overload Protected by dual silicondiodes. 
t Double-jewelled plus minus 2pc Meter, 
a Plus minus Ipc temperature-stabilised film resistors, 
a Polarity changeover switch, 
t Scale with mirror. 


Price $34.75 


Post 75c. Interstate $1.00. 



CT330«""V CT330 

CT 330 20K. OPV 

DC Volts, 0.6, 6, 30, 120. 600, 1200, 3000, 
6000. AC volts, 6. 30. 120, 600. 1200, DC 
Current, 60uA,6, 60, 600mA. Resistance, 
6K. 600K. 6M. 60M. Decibels, minus 200 
to plus 62, $ ranges. Specially suitable 
for transistor use. 

Price $18.50 


C.T.500 20K.OPV 

D.C. Volts, 2.5, 10, 50, 250, 500, 1,000. A.C. 
volts, 10,50,250,500,1,000. D.C. Current, 
.05, 5.50, 500mA. Resistance, 12K 120K. 
1.2meg., 12meg. dB. minus 20 to plus 62. 

Price $14.60 


200H 20K,OPV 

DC volts, 5, 25, 50, 250, 500, 2,500. AC 
Volts, 10, 50, 100, 500, 1,000. DC Current. 
50uA, 2.5, 2MmA. Resistance, 6K, 600K, 
Capacitance, 2 dB. Ranges. 

$10.95 Post 50c 


RADIO RECEIVER 

BC348 Q. Frequency coverage 200KHZ — 
18MHZ. 6 bands. 45; 1 slow motion tuning. 
Crystal filter. BFO, AVC. Complete with 
28VDC genemotor power supply. 

$75.00 


TRANSMITTING TYPE 
VARIABLE CAPACITORS 

2KV double spaced. Ceramic Insulation, 
'.in. shaft. liOpF. aopF. 30pF. 

$2.50 each. 


SOLDERING IRON 

240V. AC. 10 Watts. Lightweight 
2' voi. Heating time 18 mins. 

$7.25 


PLAYMASTER 127 
STEREO CONTROL 
UNIT 

For tape replay, magnetic, disc, and 
crystal cartridge, radio input, fully 
described No. 69 issue E.A. 



KIT SET $49.50 

Wired and Tested $59.50. 
Pack and Post 75c 


128 

STEREO AMPLIFIER 

64 Watts per channel 

Kit set $95.00 

Wired and Tested $109.00 


PLAYMASTER 

129 

Up dated version, as per January '72. 
Full kit of parts (not including record 
player and cabinet) $38.75 


G.D.O. UNITS 

Post: N.S.W. 50c. I'State 75c. T.E. 15 
Transistorised, 7 Band. 

360KHztO 279MHZ. 

$43.50 


R*c«iv«r-lndicator 

UNIT 

Type R.as APN-9, 3BPI CRO tube with 
Mu Metal Shield and Socket. 33 valves. 2 
X 2 - 5Y3 - 6Y6 — VR105 — 6SA7 — 6N7 
-2x2 SJ7,3x6 SL7, 3 x 6SK7, 7 X 6H6, 13 
X 6SN7. 

Inbuilt super het. receiver designed for 
reception of pulsed waveform. 

4 channels, 1750KC - 2020KC. 

$19.75 


3in. 

4in. 


VERNIER DIALS 

8.1 Ratio 


$2.95 

$7.25 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 240V-AC 



MINIATURE P.A. AMPLIFIER 
15WATTS OUTPUT 

Multi Match Ferguson O.P. transformer 
input for crystal mike and pick-up with 
electronic mixing P.P. EL-84 output. 
Price $49.50. 

30 Watt. As above, EL 34 
PP $57.50 
40 watt $89.50 
60 watt $115.50 



P.A. SPEAKERS 
8 WATT 

8in. units in waterproof 
projection horns. 

15-Ohm voice coils. 

Pric« $16.15 

Line output transformers to suit. 
$l.7S.extra. 


SPEAKER COLUMN 

VINYL COVERED — BLACK 33in. x 
lOin. X lOin. Complete with 4 heavy duty 
6in. speakers. 25 watts — 4, 8 or 16 ohms. 

$32.50 


MICROPHONE 

STANDS 

Floor Model. 6ft. adjustable 
heavyweight cast-iron base. 

$11.75 

TABLE MODEL, $3.50 

Flexible Goose Necks 
9in. $2.75 18in. $4.35 

12in. $3.50 24in. $5.00 


MICRO SWITCHES 

S.P.D.T. 240VAC 3 amps 

Button, lever, plunger, lever roller 

actuated types available. 

95c Mch 


PANEL METERS 



Clear Plastic Flush Mounting 
P4ins, 2ins, 3ins, 4ins. 

Full range available. 

From 50uA — lOA DC, 15 VDC, 500 VDC, 
300 VAC, VU and 5, 

Also 

Edge Meters, 

VU — Stereo Balance. 

Send for price list, S.A.E. 



BENDIX BC-221 

Frequency meter 125KHz to 20MHz. 
Complete with calibration book and 100 
KHz crystal. 240 VAC supply. 

BRAND NEW $75.00 ^ 

USED, GOOD ORDER $49.50 


BRAND NEW 
LIGHTING PLANTS 


Johnson ihp engine 

12V 30A generator 


$72.00 


110VAC50H2 2’2KVA 

Powered by Briggs & Stratton 4 cycle 
petrol engine $195.00. 

522 TRANSCEIVER 


Freq. coverage 100 150MHz. Multi 
channel crystal locked. Suit 2 meter 
mobile or base station TX. Operating 
voltage 350VDC, 250mA. RX operating 
voltage 250DC, 100mA. 

Power supply not included $35.00 
Separate transmitter $17.50 

Separate receiver $17.50 

NEW GRAMO 


MOTORS 


240V. AC 

3 Speeds, $2.75. 

Post: 40c. 


PORTABLE FIELD 


TELEPHONES 


Magneto powered - complete 
handset and sturdy metal carry 
$9.50 each or $18.00 per pr. 

with 

case. 

CRO TUBES 


DG4 1 Philips 1" 

5JPI Dumonts" 

DP 16 22 Mullard 6" x 2" 

3API 3" 

ACRIO WCR139A3" 

3BPI. Shield and socket, 3" 

3 JPI 

$6.75 

$8.75 

$7.75 

$2.75 

$3.00 

$12.00 

$4.50 

METAL SPEAKER 


BOXES 


sloping front. 6 inch. 
t8 inch; 

$4.00 

$4.75 

PLESSEY SL-403D 


1C unit 

$4.50 

CURLED CABLE 


Extends to 20ft. Standard 6.5mm 
phone plug each end; 

Pack & post. 

$3.50 

2$C 
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SONATA 

GUITAR AMPLIFIER 


Sonata guitar amplifier or self-contained 
portable P.A. system. 3 models. 15-20- 
35 watts RMS 240VAC Operation. Four 
high impedance inputs suitable for Mic- 
P U guitar. Two channels with in¬ 
dependent volume controls. Bass and 
treble boost controls; vibrato tremelo 
separate speed and intensity controls; 
remote vibrato on off foot switch, 
complete with lead and plug. 15 and 20 
watt models have two 8 " twin-cone 
heavy-duty wide-range speakers. Ail 
models are supplied fitted in black 
vynex covered carry cabinet. 15 watt 
S80.00. 20 watt $94.00. 35 watt $129.00. 


SOWAH 
SOLID STATE 
GUITAR AMPLIFIER 


ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered, 8 watts RMS per 
channel inputs for magnetic ceramic, 
and crystal cartridge, also recorder and 
radio tuner. Hi-Fi frequency response 
speaker matching 4-16 ohms. Size lOV? in 
X 6 ‘/ 2 in X OVain. Attractive oiled teak 
cabinet. 

$54.00 

IS watts per channel deluxe version of 
the above amplifier with the added 
feature of 8 ohm stereo headphones. 

$67.50 


BELT DRIVE HI-FI 
STEREO RECORD PLAYER 

4-pole synchronous motor, 45 33rpm. 
12 -inch die-cast turntable. F.ully- 
baianced pickup. Magnetic cartridge, 
diamond stylus. Auto return. Cueing 
device. $89.00 


HI-FI STEREO 
HEAD PHONES 



E.A. J 4 ily and August issue. 
Kitset, including cabinet. 

$98.00 


Wired and tested. 
$114.00 


MUSICOLOUR II 


Fr«j. J0.12000 HI 
Imp. 8 Ohms 

Complete with lead and standard stereo 
phone plug. 

$5.25 

Pack and post 35c 


STEREO RECORD 
PLAYER 



240V AC — 4 speeds, ceramic cartridge. 
Separate motor, 7in turntable, pickup 
arm and rest. Post 50c. 

$7.90 

Mounting platform available, $5.50. 
Post 40c. 


AAAGNETIC CARTRIDGE 


As per E.A. Dec. '71, Jan. '72. Complete 
kits of parts $49.50 

Fully constructed $59.50 

Pack 8 i post 75c 


Response: 15Hz — 25000Hz 
Output; 9mV 
Diamond Stylus. 

Tracking weight; 1-2.5 grams 

$9.60 


SPEAKER ENCLOSURES 



NEW MAONOVOX 8.30 
SYSTEM 

Ref. Jan. '71 E.A. 

1.6 C.F.T. 30 watt. 8.6 
Ohms. 

Complete ready for use. 
$60.00 ea. 

8-30 weaker only $18.50 
3TC Tweeter only $3.75 
Cabinet only $30.00 


HI-FI SYSTEM with 
8 WR MKV and 3UC 
tweeter 

16 watts, 8-16 ohms, 22 in 
X 14in X Sin. 

$43.75 ea. 


Hi power system with 
MSP 12UAX and 2MBC 
'tweeter. 23V2ln x I7in x 
12 ’/ 7 in. 20 watts$53.75ea. 


FAMOUS MULLARD 
MAGNAVOX 
Bookshelf enclosures 
6 WR MKV and 3UC 
tweeter, 8 16 ohms, 
IS'/sin X 8 %in x S'/^in. 

Complete ready for use. 
$26.75 ea. 

Cabinet only $13.95 


All eabirfts ort comfruef^d of PInoboard and vonoorod with ollod 
took Formica and aro comploto with cron ovor network — 
twootor — Innorbond packing. 


STEREO RECORD 
CHANGERS 

C109 — C116-C117 — C117A3 



Current models, 4 speeds, automatic or 
manual operation. 

Standard model $28.50 

Ceramic cartridge. Sapphire stylus. 
Standard model with 12 in turntable 

$34.00 

Deluxe model with 12in turntable, 
Cueing device, ceramic cartridge, 
diamond stylus $40.00 

Deluxe model as above with — ad¬ 
justable counter balance, 2 spindles, 
calibrated stylus pressure control added 
$46.50 

Deluxe model as above with I 2 in Diecast 
Heavyweight turntable, 4 pole shielded 
motor, sutiable for Magnetic cartridge 

$56.50 

The latter two record-changers can be 
supplied with magnetic cartridge and 
diamond stylus at $10 extra 


B.S.R. STEREO 
RECORD PLAYER 

Latest design. 4-speed. Auto or manual 
operation. 11 " heavyweight diecast 
turntable driven by fully shielded 4-pole 
dynamically balanced 240V motor. Noise 
suppressor. Silicone damped cueing 
device. Square section brushed 
aluminium pickup arm. Adjustable 
counterbalance. Calibrated stylus 
pressure control. Antiskate bias com¬ 
pensator fitted with magnetic cartridge. 
Diamond stylus. 

$62.50 

Pack and post $1.50 


CHANCER AND 
PLAYER PLATFORMS 

Teak. Cut out to suit Ci09 MA65-MA70- 
MA75 $9.00 

Fully moulded tinted perspex cover, 
17V4inx 13V2inx4in $9.00 

$9.00 


CASSEHETAPE 

RECORDER 

Solid state, 2-track mono. Piano key 
push controls. Slow-fast speed adjuster. 
Rim drive. Supplied complete with 
microphone with remote switch, 
cassette tape, batteries, earphone, in¬ 
struction book, circuit. 

$28.75 Post 75c. 


TAPE CASSEHES 
TENSILISED MYLAR 


HEAD CLEANER 
$1.70 Post 10c 

Rotating DUtross 
Emorgoncy Boom 



Red, Blue, Amber 
— Visibility '/2 mile. 

12V DC operation. Waterproof. Complete 
with heavy duty suction Cap. Size 3 '/ 2 in. 
dia. X 5 V 2 in. 

$5.75. 

Pack and Post. 35c 


VTVM 

MODEL TE-40 
MILLIVOLTMETER 

Spec; AC V, ImV -- 300V RMS, 10 
ranges. Accuracy, SHz to 1.2MHz plus or 
minus 2dB lOHz to l.OMHz plus or minus 
IdB, 20Hzto250KHzplusor minus 0.2dB. 
dB Scale: 40-30-20 10-0-10-20 30-40 
50dBm. 240V AC. 

$42.95 



S.W.R. METERS 

O-IOOMHZ. 

IKW. POWER OUTPUT. 

$14.75 

Pack and Post 75c. 


MODEL $E-405 

O.150MHZ 75 onms, 3KW 

$27.50 


PILLOW PHONES 

3ln dia. x i-ln. Cream plastic housing. 8 
ohms. 

$1.95 Post 25c 


TV BOOSTER 

240V AC. Especially designed for fringe 
area reception. Also up to 3 TV sets con 
be operated off common aerial for im- 
proved signal strength. 

$15.95 Post free. 

2-STATION 

INTER-COM 

Press to call — volume control. Com¬ 
plete with plugs and cable. 9V transistor 
battery. Post 50c. 

$9.95 

TOP QUALITY AUST. 
MADE SPEAKERS 

12in Woofer 20 watts RMS $24.25 

12ln Woofer 15 watts RMS $22.00 

I2in Twin-cone 15 watts RMS $18.00 



15" PIONEER 


iSin Pioneer low frequency speaker. 
Imp. 8 ohms. Power, 30 watts, RMS 
designed especially for use with bass 
guitar or electric organ. Also ideal for 
stereo woofer speaker. 

$33.00 


ROLA 50 WATTS RMS 

Model 12U50 
12" Speaker 


Frequency response 25Hz — llkHz. 8 or 
15 ohms. 

$35.00 

TWIN SPEAKER FLEX 

PVC $4.50 per 100 yds. 
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IMPORTED COMPONENTS 

P.O. BOX 1683P, MELBOURNE 3001 


ALL PRICES 
INCLUDE 

TAX AND POSTAGE 


1N645 

.84 

1N914 

.51 

IN3491 -h R 

1.75 

IN3492 -h R 

1.83 

1N3493 -f R 

2.36 

1N3660 -f R 

1.99 

2N174 

6.09 

2N217 

1.24 

2N277 

2.32 

2N301 

2.66 

2N301A 

3.84 

2N384 

2.88 

2N406 

1.01 

2N417 

1.77 

2N441 

1.80 

2N443 

3.22 

2N456A 

4.20 

2N489B 

14.76 

2N591 

2.20 

2N649 

2.12 

2N696 

1.13 

2N697 

1.17 

2N706A 

1.80 

2N930 

1.80 

2N1038 

3.92 

2N1046 

17.94 

2N1073B 

7.59 

2N1302 

1.01 

2N1303 

1.01 

2N1305 

1.13 

2N1306 

1.32 

2N1307 

1.32 

2N1308 

1.64 

2N1309 

1.64 

2N1546 

5.85 

2N1639 

1.20 

2N1908 

27.74 

2N2102 

2.78 

2N2147 

3.60 

2N2148 

3.60 

2N2160 

2.40 

2N2188 

2.79 

2N2270 

2.40 

2N2646 

2.19 

2N2647 

3.15 

2N2669 

6.53 

2N2926 

2.25 

2N3005 

5.32 

2N3054 

1.80 

2N3525 

3.70 

2N3563 

.90 

2N3564 

1.08 

2N3565 

.86 

2N3566 

1.01 

2N3567 

1.08 

2N3691 

.86 

2N3692 

.90 

2N3694 

.90 

2N3702 

1.01 

2N3703 

.96 

2N3704 

* 1.77 

2N3705 

1.73 

2N3706 

1.65 

2N3707 

1.14 

2N3708 

.80 

2N3716 

5.30 

2N3731 

3.17 

2N3790 

11.25 

2N3819 

1.77 

2N3826 

1.68 

2N4121 

1.04 

2N4250 

1.17 

2N4354 

1.28 

2N4355 

1.65 

2N4356 

1.65 

2N4360 

1.58 

2SB186 

1.50 

2SB407 

3.30 

2SB474 

3.30 

2SD150 

1.50 

2SF28 

5.60 

3N140 

2.55 

3N141 

2.34 

AA119 

.36 

ABllOl 

1.20 

AB1102 

.87 

AC107 

2.28 

AC 125 

.96 


AC 126 

.96 

AC187/ 188 

2.36 

AC 128 

1.05 

AC 132 

1.01 

AC 172 

1.20 

AC187188 

2.36 

AD 149 

2.45 

AD161 / 162 

4.32 

AN 1102 

.68 

AN1103 

.60 

AN 1104 

.60 

AN1105 

.60 

AN2001 

.45 

AN7102 

.90 

AN7105 

.68 

AS 147 

.80 

AS 148 

.76 

AS208 

1.46 

AS301 

.81 

AS306 

.84 

AS307 

.84 

AS308 

.84 

AS310 

.99 

AS311 

.96 

AS312 

.93 

AS313 

.92 

ASY73 

2.12 

ASY76 

2.10 

ASY77 

1.68 

AS216 

3.03 

AS217 

2.59 

AS218 

2.91 

AS220 

.98 

AS221 

2.16 

AT316 

.68 

AT318 

.68 

AT319 

.69 

AT321 

.69 

AT322 

.63 

AT323 

.68 

AT324 

.68 

AT325 

.83 

AT331 

.92 

AT337 

.69 

AT338 

.70 

AT341 

.70 

AT350 

1.14 

ATI 138 

2.66 

AXllOl 

1.53 

AX 1103 

1.70 

AX 1104 

1.86 

AX1108 

1.86 

AX1127 

1.50 

AX1130 

1.50 

AX1131 

1.77 

AX1132 

1.50 

AX1142 

1.20 

AX1143 

1.58 

AX1144 

1.44 

AX1166 

1.37 

AX6168 

1.98 

AY 1102 

1.04 

AY 1108 

1.65 

AY1113 

.69 

AY1119 

.60 

AY6108 

1.65 

AY6109 

1.65 

AY8108(8103) 

3.75 

AY8109(8104) 

3.00 

AY8112 

6.75 

AY8135 

5.40 

BAIOO 

.44 

BA102 

1.46 

BA114 

.39 

BC107 

.83 

BC108 

.76 

BC109 

.91 

BC147 

.76 

BC148 

.68 

BC149 

.79 

BC157 

.89 

BC158 

.76 

BC159 

.89 

BC177 

.91 

BC178 

.84 

BC179 

.92 

BC186 

.79 

BC207 

.72 

BC208 

.63 

BC209 

.75 


BC212 

$2.00 

BCYIO 

2.59 

BCYll 

3.24 

BCY12 

3.14 

BCY39 

5.19 

BCY71 

2.05 

BCZ210 

1.95 

BCZ211 

2.37 

BCZ212 

2.16 

BD139 

3.67 

BD140 

3.90 

BDY20 

2.63 

BDY38 + 

2.62 

BF115 

.87 

BF145 

.64 

BF173 

1.14 

BF177 

1.63 

BF178 

1.80 

BF179 

2.04 

BF184 

.72 

BF185 

.72 

BF194 

.67 

BF200 

1.32 

BFY51 

5.19 

BSX19 

2.16 

BSX20 

2.39 

BTIOOA / 500R 

3.00 

BTlOl /500 

5.40 

BTY79 / lOOR 

2.70 

BTY79 / 300R 

3.45 

BTY79/500R 

5.19 

BY127/800 

78 

BYX21L / 200R 

1.35 

BYX38 / 300 -h R 

1.32 

BYX38 / 600 4- R 

1.62 

BYX38 / 900 + R 

2.08 

BYX38 / 1200 + R 

3.03 

BYX39 / 600 + R 

3.14 

BYX39/800 4- R 

3.88 

BYX39 / 1000 + R 

4.53 

B2X70Scvies 

1.95 

B2Y88C303toCll 

.83 

B2Y88C12toC30 

.98 

BZY95 Scvies 

2.16 

BZY96 Scvies 

2.16 

BZZ15to29 

2.37 

C20D + 

6.60 

C106/Y1 

2.10 

C122D 

3.78 

D13TI 

1.95 

DTGllOB 

6.96 

DTGlOlO 

15.16 

EM402 

.45 

EM408 

.80 

EM410 

1.40 

FLVIOO 

3.30 

FPTIOO 

1.80 

H35 

8.07 

MBl 

2.03 

MB3 

2.65 

MB6 

3.40 

MBS 

4.30 

MJE2955 

4.55 

MJE3055 

3.06 

MPF104(Fet) 

1.10 

OA5 

0.65 

OAIO 

0.87 

OA47 

0.65 

OA90 

0.32 

OA91 

0.33 

OA95 

0.39 

OA202 

0.75 

OC20 

6.38 

OC22 

3.03 

OC23 

3.80 

OC24 

3.45 

OC44N 

1.11 

OC45N 

1.11 

OC74N 

0.96 

OC140 

1.95 

OC141 

2.60 

OC201 

3.80 

OC202 

3.70 

OCP70 

2.60 

OCP71 

4.32 

ORP12 

0.95 

ORP60 

1.75 

PA40 

4.83 

PB40 

7.26 

SC45D 

11.10 


SC50D 

13.00 

SC146D 

3.70 

SE2001 

0.98 

SE2002 

1.20 

SE3001 

1.12 

SE5001 

2.10 

SE5002 

2.10 

SE5003 

2.48 

SE5020 

4.05 

SE5023 

3.15 

SE5025 

1.35 

ST2 

1.50 

T1/40/A2 

3.30 

T13027 

2.61 

TIC44 

1.68 

TIC45 

1.88 

TIC46 

2.05 

TIC47 

2.30 

TIP31A 

2.10 

TIP32A 

2.70 

TIP33A 

2.98 

TIS34 

2.46 

TIS43 

2.36 

ZD Series 

1.98 

40360 

2.48 

40361 

2.70 

40407 

2.52 

40408 

2.98 

40409 

3.15 

40410 

3.30 

40411 

9.70 

40669 

3.50 

FETS 


2N4889 

2.70 

2N5245 

2.62 

2N5459 

1.77 

2N5485 

1.77 

MPF102 

1.00 

I.C.’S 


FUL709 

1.75 

FUL723 

3.95 

FUL739 

5.10 

FUL900 

1.20 

FUL914 

1.20 

LM370 

6.75 

LM372 

5.62 

MC1303 

5.20 

PA246 

13.60 

TAA300 

4.32 


SPECIALS 


AY 1101 

.35 ea. 

AY 1103 

.55 

AY 1104 

.74 

AYlllO 

1.07 

AY1112 

.61 

AY 1115 

.49 

AY1116 

.49 

AY1117 

.49 

AY 1120 

.67 

AY1121 

.67 

AY8110 

2.59 

AY8111 

2.59 

SElOOl 

.35 

SE1002 

.56 

SElOlO 

.61 

SE4001 

.48 

SE4002 

.55 

SE4010 

.62 

SE7001 

2.80 

2N3053 

1.57 

2N3054 

1.80 

2N3055 

1.30 

2N3568 

.67 

2N3569 

.71 

2N3638 

.60 

2N3638A 

.75 

2N3640 

.97 

2N3641 

.61 

2N3642 

.81 

2N3643 

.75 

2N3644 

.81 

2N3645 

1.00 

2N3646 

.73 

2N3693 

.35 

EM404 

.26 
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ANSWERS TO 
CORRESPONDENTS 


DIVIDING NETWORKS: Can you please tell me what 
a “dividing network” is? Is it another term describing 
a crossover network such as that used in speaker 
systems, or has it another purpose? (D.W., Ringwood, 
Vic). 

®In audio terminology, “dividing network” and 
“crossover network” mean the same, and serve the 
same purpose of channelling bass and treble power to 
appropriate speakers. The term “crossover” defines 
the frequency at which the change from one speaker to 
the next occurs, as controlled by the network. It is 
customary to use such networks with the more ex¬ 
pensive two and three way speaker systems where 
precise control of the attenuation rate and crossover 
point is required. 

12 / 240 VOLT INVERTER: Has Electronics Australia 
ever described a 12 / 240 volt inverter suitable for 
driving a mains light, radio, etc? I would also like to 
know if books on circuit symlwls and component colour 
coding has been published. I have been reading your 
magazine f(»* six months now, and have found it very 
interesting, particularly the home study course. (S.R. 
Wahroonga, NSW). 

® Thank you for your kind remarks about the 
magazine and the home study course, S.R. We have 
published articles describing 12 / 240 volt inverters — 
one a 75 watt unit, and the other a 25 watt unit. (File 
numbers 3/rV/2 and 3 /IV/ 3, respectively.) Both 
use vibrator cartridges as the frequency determining 
elements (lOOHz). We have published circuit symbols 
and colour coding sheets under file numbers 8 / LT / 6 
and 8 / LT /11, respectively, and in the Home Study 
Course chapter for December 1971. Any of the above 
reprints are available from this office for 50c each. 

ELECTRONIC STOPWATCH: I would like to know if 
Electronics Australia intends to describe an electronic 
stopwatch based on a lOOHz clock frequency, followed 
by a four stage counter producing a readout 
registering a maximum of 99.99 seconds. I feel an 
electronic unit such as this would be useful for such 
sporting events as motor racing, etc. Regarding the 
use of a BC107 as regulator amplifier in the 
Paymaster 132 amplifier, I feel that the rating is 


exceeded by 6 volts. Is this correct? (D.S. Tamworth, 
NSW). 

® Because of the limited call for such a device, we have 
no plans at present for an electronic “stopwatch” 
along the lines you describe. Regarding the BC 107 
quejy, the transistor’s BVce rating (according to 
Philips data) would be 50 volts with a low base im¬ 
pedance such as that in the stabiliser circuit. Ad¬ 
mittedly, the rating is right on the borderline, but 
considering it is surround^ by the stabiliser circuit, 
the rating should never be exceeded. If you wish, a 
BFW57 or BFY50 type can be substituted for the BC107. 
This was covered in Notes and Errata in the Sept. 1971 
issue. 

YOUNG READER: I am 13 and very interested in 
electronics. I have been reading your magazine for 
only a few months, and find it very interesting 
especially the “Home Study Course in Electronics”. 
Would it be possible to include a few cheap beginners’ 
projects in your magazine. I would be grateful to 
receive one of your free transistors. (G.R., 
Toowoomba, Qld.) 

®You may have noticed, G.R., that we started a 
section especially for our younger readers entitled 
“Elementary Electronics”. In addition to this section, 
we frequently include designs which are intended 
primarily for beginners. If you require a specific 
project at the moment, write to us and tell us your 
needs — we will try to help you. We have many circuits 
on file, all available through the Information Service 
for the usual 50c fee. We forwarded you a transistor as 
soon after receiving your letter as possible, but it took 
quite a while to send out the many thousands that were 
requested. 

INVERTERS & AUDIO ‘SCOPE: After reading your 
magazine for four years, I have seen only two circuits 
for 12 volt to higher voltage AC inverters. I feel that a 
12 volt DC to 240 volt AC inverter would be a good 
project, with a capacity of, say, 80 watts — sufficient to 
power a foodmixer or electric drill. Have you ever 
published a circuit which will enable an ordinary TV 
set to be used as an oscilloscope? I feel such a unit 
would be a great “gimmick” for dances, etc. Lastly, I 
would like to commend you on a very informative 


magazine, although it could be a bit more general in its 
scope, (R. G., Long Jetty, NSW.) 

®We published DC-AC inverter circuits of 75 and 25 
watt capacities in the Oct, 1948 and Nov, 1948 issues, 
respectively (File numbers 3/rV/2 and 3 /IV/ 3). 
These units use vibrators in the primary circuits. In 
March, 1963, we published a LF sampling CRO adaptor 
which allowed a TV receiver to be used as an 
oscilloscope (File number 7/C/20). Thank you for 
your kind remarks about the magazine. 

SPEAKER TERMINALS AND IMPEDANCES: How 
can the terminals of a loudspeaker be distinguished so 
that the correct one can be connected to ground? Can 
an 8 ohm speaker be used on an amplifier which is 
designed for a 15 ohm speaker without damage to the 
sp^ker? I have been reading your magazine for two 
years now, and find it very interesting (V. H., Ken¬ 
sington, NSW). 

® Your question suggests that you have a misconcep¬ 
tion about loudspeakers and their connections. Neither 
terminal of a loudspeaker has any natural affinity for 
“ground”, nor are either normally connected to the 
frame of the loudspeaker. It is not polarised in any way 
in respect to the amplifier, and may be connected 
either way round. In fact, in some circuits, particularly 
the older valve circuits, the entire speaker circuit, 
involving the speaker transformer secondary winding 
and the speaker vpice coil was entirely divorced from 
any chassis conn^tion. One situation in which the 
polarity of loud-speaker terminals becomes imiMrtant 
is when it is used as part of a stereo system. It is then 
essential to phase the speakers so that the cones of both 
move in and out simultaneously, or in exact step or 
phase, when both are fed with the same signal. Where 
identical speakers are concerned it is usually possible 
to ensure correct phasing by maintaining identical 
connections throughout this part of the system. Correct 
phasing should also be observed when multiple 
speakers are used in association with crossover net¬ 
works. In this case the application of a low voltage DC 
to the system will enable the direction of movement of 
the various cones to be observed and the connections 
transposed if necessary. The subject of stereo speakers 
was discussed in an Audio Topics article in February, 


"ELECTRONICS AUSTRALIA " INFORMATION SERVICES 


\s a service to readers “Electronics Australia" is able to offer: (1) Project 
eprints, metal work dyelines, photographs, printed wiring patterns and 
>ther filed material to do with constructional projects and (2) A strictly 
imited degree of assistance by mail or through the columns of the 
nagazine. Details are set out below: 

PROJECT REPRINTS: These cost 60c per project. Prior to December 
1959, circuits and diagrams only are available. From December 1959 
)nwards, complete articles are available. No material can be supplied, 
idditional to that already published. Reprints can be supplied more 
ipeedily if they are positively identified and not accompanied by technical 
juerles. Material not on file can normally be supplied in photostat form at 
lOc per page. 

SUBSCRIPTIONS, BINDERS. HANDBOOKS etc: These are handled by 
>eperate departments. For fastest service, send separate orders to the 

lAnortmAntG 

PHOTOGRAPHS, METAL WORK DRAWINGS: Original photographs are 
ivallable for most projects. Price: $1 for 6ln x 8in g^lossy print. Metal work 
lyelines are available for most projects. Price: $1 These show dimensions 
md positions of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS: We can supply negative transparencies, 
ictual size. Price: 50c. We do NOT deal in manufactured boards. These 
ire available from advertisers- 

lACK NUMBERS: As available. On issues up to six months, face value, 
even months to 12 months, face value plus 5c. Thirteen months or older, 
ace value plus 10c. Postage and packing, 10c per* issue extra. Please 
idicate if a PROJECT REPRINT may be substituted if the complete issue 
i not available. 


REPLIES BY POST: These are provided to assist readers encountering 
problems in the construction of our projects published within the last two 
years. Note, particularly, that we cannot provide lengthy answers, or 
undertake special research or modifications to basic designs. Charge: 
50c. Inclusion of an additional fee does not entitle correspondents to 
special consideration. 

OTHER QUERIES: Technical queries outside the scope of “Replies by 
Post" may be submitted without fee and may be answered In the magazine 
at the discretion of the Editor. Technical queries will not be answered by 
Interview or telephone. 

COMMERCIAL EQUIPMENT: “Electronics Australia” does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex- 
disposals equipment etc. We are therefore not in a position to comment on 
any aspect of such equipment. 

COMPONENTS: “Electronics Australia" does not deal in electronic 
components. Prices, specifications etc should be sought from appropriate 
advertisers or agents. 

REMITTANCES: These must be negotiable in Australia. Where the exact 
charge may be in doubt, we recommend submitting an open dheque, 
endorsed with a suitable limitation. 

POSTAGE & PACKING: All charges shown include postage and packing, 
unless otherwise specified. 

ADDRESS: All requests for data and Information should be directed to the 
Assistant Editor, “Electronics Australia", Box 2728, GPO Sydney, NSW, 
2001 ^( 10 / 71 ) 
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ZWv. SecMe Himps 



Direct Enflish purchase from a 
famous manufacturer. We pur¬ 
chased their entire stock of these 
ABSOLUTELY BRAND NEW in ear- 
ton 240 volt electric motorised 
pump unit. Usually sell for $25.00. 
Full 3 MONTH GUARANTEE. 
Special Neophrene Impel lor pump 
for pumping fuel, water, etc. 
Pumps 300-400 g.p.h. To be gravity 
fed and will lift to 8’. Ideal for 
fuel or water transfer, fountains, 
fish ponds, etc. Pump entirely non- 
corrosive. Rush your order now as 
stocks will not last at this price. 

Pack^jgOjWSCj^^^^^^^^^^ 



Brand new English made indue- 
tion motor with 6 1/2" dia. 3 
bladed plastic fan smooth, silent 
running. Terrific bargain./^sT 75^ 



beautifully made originally for 
computert Two Rteed with two 
1/2" diafu. Fully bell bearing 
CAPACITATOR START. 1400 
RPM & thru gaarbos 100 RPM 
cont duty 40 in. lbs.torqua. tiia 
12'k5? completa with eapacitator 
Post 



A dim mika of outstanding 
performance. 8andtivity-78 db. 
200 ohm. imp. 100-12,000 HZ. 
Mth stand, long lead and plug. 
New 1972 production. Ideal tape 
recorders, amplifiers etc. Mayfair 
brand made by "PIEZO". _ 
Us.saibat$8. PC«T 



A beautifully made 240 volt geared 
motor with tremendous tongue. Moli- 
bdenum steel gears with approx. 20:1 
reduction, coulinuous duty. 4 threaded 
hole mounting, can operate ip any 
position. BRAND NEW in cartons, cost 
S14 to make. Rush this bargain. 500 
only. Stock due Jan. 

UV ELECTRIC 
FAN ^1-^^ 

P. & P. 25C. 

Well made hi-speed 
brush motor, reversible rotation 
for blowing or extracting air, 
cont. duty, has 3" dia. 3>oladed 
plastic fan. Rush an unrepeatable 
bargain! Post free if with another 
article. 




NIFE 

BAHERIES 
95c 

Brand new! 
Nickel, iron, 
spill-proof, 
leag-proof cells. 
Lasts for ever, 4 A.H., 1.2 volts. 
Size 3 1/2" X 2 1/2" X 1". 
Couple together for any voltage- 
superb for spotlights, lamps, bells, 
flash equipment, etc. Qovt. cost $7 

Set of 10 gives 12 veils 4 A.H. 
$7.95 (Pack peat $1); let ef 5 fer 
6 veils, $9.95 (Pack p^ 75c). 



Australian madt of tha finaft quality, 240 
VOLT 30 WATTS, FULLY GUARAN¬ 
TEED FOR 12 MTHS. (elamant 3 mtht.) 
light, easy to um, weigh only 1 lb. Holds 
up to 10 It. of solder in magazine, simple 
trigger action feeds exact amount of 
solder to join. BRANO NEW in'ewton 
with instructions, ready to work. Rush 
your order as these will nut last. Original 
price S14, P04r 



Variable spaed selection at the 
turn of a knob, without any loss 
of power. Unit simply plugs into 
the mains cable for any alsctric 
drill or power tool fitted with a 
serias wound, brush type motor of 
up to 720 wetis (3 amp) rating. 
Providas continuous tpHd vari¬ 
ation from lowest working speed- 
normally required up to $0% of 
full operating 9Md; maximum 
operating speed is instantly ob¬ 
tainable at the Rick qf a switch. 
Fully insulated, compict con- 
jtruction using high-erada com¬ 
ponents ensures safe, reliable 
operition. Totally andosad in 
high impact resisting pleitic case 
and supplitd with full instruc¬ 
tions. Quarantaad for qnt year. 


C0MP9TER 

BOARDS 




Enormous 
purchase 
from 

famous computer msnuficturar. 
Each board comprises a minimum 
4 transistors and up to 6 transis¬ 
tors, plus host of resistors, diodes, 
capacitators. inductors, etc. Tran¬ 
sistors are NPN & PNP germanium 
type T05 & T018 for R.F. audio, 
hi-speed switching, etc. lOO'-s of 
jses. Size of board 2 1/2" x 4". 
4 boards with minimum of 16 

transistors $2, post 20c. 

8 Boards with minimum of 32 

transistors $2.75, post 25c. 

16 Boards with minimum of 64 
transistors $4.95, post 70c. Special 
price for quantity. 32 Boards $7.95. 
f‘. A P. 90r. 


lOO\fatT 

fus 

HAND 
QENERATOHS 

Brand new in eertons. gives lOOv 
AC, ideal for line testing (megger). 

31b 




Beautifully made for completely' 
silent operation with 7 stage 
gearing and overload clutch. 240 
Volt mains operation cont. duty. 
2 1/2 RPM at final drive through 
removable nylon toothed gear on 
final drive. Brand new. Ideal shop 
turntables etc. $4.95. Peel* 



Made by "Meccano" England. 
Input 15 voitt AC. output 0 to 12 
volts DC in fins smooth control. 
Has 8 speed control positions in 
both normal and reverse. 

Unit is a step resistance, rectifier 
controller for up to 4 amps. Also 
for reverse and has off pos. and 
pulH power switch for ultra dow 
running. Ideal for models stc. new 
in carton with instruttions end 
guarantee. Worth $9. T'JPk* 



"MECCAN!)" 240 volt 

AC input smoouwd constantly 
variable 0-12 volt D.C. output at 
.6 tmps. 0 is off. Double 
insuletid tested to 5000 volts. 
Fully protseted from dsmeoe 
through overload by a thermaity 
operated device which rc-aets 
itself. Hat reversing switch to 
control the direction of running 
of electric mechanisms, ideal for 
models, battery aliminetor 
for tape recordan, transistor 
radios, rscord pisyars ate. Brand 
naw ki carton with instructions. 
Us. sold It $1B. Guaranttad for 2 
yewi 21b. poor 75V 



GEARBOXES $17.50 

Ratio available 10.5 to 1/2. Made 
by David Brown, "Redicon" Eng¬ 
land. Very robust construction, has 
two driving shafts at right angles 
end oil filler plug. Unit is drilled 
for 4-bolt fixing, size 4 1/2" x 
4 1/2" X 3 1/2". 7/16" end 
5/8" die. x 1 1/4" long shafts 
(cost over $100 to make). Bargain 
100 only. (Peck and Post $1.50.) 


Money cheerfully refunded if not completely satisfied. 



Waterproof solenoid and moulded 
nylon valve casing construction. 
Valve mechanism is brass sleeve 
containing a spring-loaded plunger 
which loads a nsoprene seal 
against the outlet port in the 
normally closed position. An 
encapsulated solenoid coil fits 
over the bras slaevt and operates 
from 230/250 voitt mains supply 
to withdraw tha plungar and 
permit the valve to open. Two 
typs are available: 

1. Inlet 3/4in. Outlet l/4in. BSP. 
3 1/2in. long x Sin. overall. 

2. inlet and Outlet 1/4in. BSP 
3 1/4ln. long x 2 1/2in. over¬ 
all. 6 01 . 



These are 9045-45*’ prisms. Fins- 
ly ground and polishtd. Normally 
prisms liks this would retail for 
$30. All ere size A-146, B-53. 
C-38mm. Us prisms to project 
the spectrum. 100's of uses. 
Theasare brand new. Tib.pe«)”75c 


ENGLISH HEAVY DUTY 
TRANSFORMERS 


240 Volt input, 6.3 volt 4 times 
(4 terminals 6.3V. at 8 ampi each 
terminal.) Also gives 25 volts at 8 
amps. Originally made for radar 
units by Aero Transformers; cost 
$80 to make; weighs 15 ib. size 6" 
x5"x5^$13.50.Pos^$l•^<? 
24-30* volt 8 amps. English 
selenium rectifiers $7.50.peev* 5bc 


P8-P 




Brand new English 
240 volt A.C. mains 
operated fans. Makes 
an ideal extractor fan for kitchens, 
caravans and other domestic and’light 
industrial purposes. Continuously 
rated, smooth, silent-running induc¬ 
tion motor- balanced J-bladed. 6f" 
fan. Size 6^ diam. x 4” deep. 


Variable Speed 
Twin Output 

MAINS^ 

MOTOR 


Exceptionally robust, brush-type, 
series wound motor designed as 
power unit for a quality British 
food mixer. Open frame con¬ 
struction terminates in ^4 In. 
diameter drive shaft at one and 
die-cast, enclosed gearbox with 
twin shaft output into right 
angled drive shafts at other. 
Tapped windings provide switch 
selection of any of three speeds. 
Switch not supplied. Size overall: 
5 1/2 in. long x 2 1/4 in. diam. 
New. Gives also 3 speeds on main 
shaft. Must be connected by a 
qualified electrician. P&P 
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19S9, 'Phasing Stereo Speaker Systems’*. Reprints are 
available for the usual 50c fee (File No 8/AT/18). In 
the case of solid state amplifiers it could be unwise to 
connect an 8 ohm speaker across a 15 ohm output. The 
speaker would generally not be damaged but the 
amplifier may be. Valve amplifiers are not so critical. 
Thank you for your kind remarks about the magazine. 

EXPERIMENTAL: Do you have any material 
describing various pieces of apparatus suitable for 
high school students? My son is oeing constantly en¬ 
joined by his science master to indulge in a project for 
each term. (T.C., Toowoomba, Qld.) 

®One of our staff is currently writing a series of 
simple projects aimed for young people just starting to 
find out what makes electrical and electronic devices 
tick. These are being published from month to month in 
the "Elementary Electronics’* section of this 
magazine. One of our handbook publications "Basic 
Electronics’’ (available from this office for $2„ plus 
30c postage and packing) is another recommended 
reference for the young experimeter. 

8-30 SPEAKER SYSTEM: I have built the Magnavox 
8-30 speaker system and have had excellent results. My 
brother would also like one of these systems, but he had 
a problem — his amplifiers output impedance is 47 
ohms. What modifications are necessary to ac¬ 
commodate an 8 ohm speaker system and 8 ohm 
headphones? Thank you for the benefits I have gained 
from reading your commendable magazine. (K. D. 
Belmont. Vic.). 

(£ About the best way to to accommodate speaker and- 
headphone impedances of 8 ohms in a 47 ohm system, 
is to install autotransformers between the amplifier 
channels and the 8 ohm loads. Transformers for this 
purpose are manufactured by Wharfedale (to name 
one). Operated from the 16 ohm tap in each channel 
with the speaker connected across the 2 ohm position, 
they will reflect just about the correct impedance. 
Although not over-expensive, this scheme is the least 
costly way of achieving the results required — short of 
changing the complete amplifier! We published details 
of a headphone adaptor in the Dec, 1960, issue, under 
file number 1 / MS / 7. Reprints of the above are avail¬ 
able from this office for 50c each. Thank you for your 
kind remarks about the magazine. 

iCOLOUR CODES: 1 have numerous components 
which consist of a hollow tube with a wire each eno, 
usually grey in colour and with coloured bands, up to 
five in number. Are these inductors? What do the 
coloured bands represent? Several have a black dot 
instead of coloured bands, followed by a number. Are 
these type numbers? I have noticed reference to the 
resistor colour code in your magazine. Is there a 
similar code for capacitors and Inductors? I have 
numerous small capacitors which have coloured 
bands. My compliments on a fine magazine. I have 
built the stroboscope and the Playmaster 132 
tuner / amplifier with complete success. (R.J., 
Springton, SA.). 

®The components described in your letter, and shown 
in your accompanying sketch, appear to be tubular 
ceramic capacitors. The coloured bands are an in¬ 
dication of capacitance. The colour code, which is an 
international standard, uses three coloured bancte to 
indicate virtually any numerical value, accurate to two 
significant figures. Furtherbands using a colour outside 
the colour code, may be added to in&cate tolerance. 


RADIO: Unofficial history 

More than ever before, electronics is now 
a matter of integrated circuits and neat 
black boxes. It is reassuring, however, to 
know that resourcefulness is not entirely 
dead, as evidenced by this story reproduced 
from DC A News, issued by the Department 
of Civil Aviation: 

It was a 300-mile drive to the site of an 
NDB (Non Directional Beacon) which had 
been reported out of order. When 1 got 
there, it was to discover that the vital 
keying motor had really had it, the rotor 
and armature being fused together in a 
gooey, molten mass. It was clearly beyond 
human aid. 

This left a kind of Hobson's choice: wait 
five days for the next scheduled aircraft to 
deliver a replacement or head off on a 600- 
mile journey by road to pick it up per¬ 
sonally. If the NDB was to be got back into 
service without this kind of delay, I was 
obviously going to have to resort to ''bolt- 
cutter diplomacy". 

An empty hut next door provided a watt¬ 
meter from the distribution board, while the 
resident groundkeeper came good with an 
old alarm clock. He also provided the kit¬ 
chen table on which the motor from the 


The system has been widely used in the electronics 
industry for codina resistors and capacitors, but there 
does not appear to be at present any recognised system 
for coding inductors. The various codes in use for 
capacitors were described in the article "Reading 
Capacitor Codes" in the June, 1960 issue. Copies of this 
article can be obtained from the Information Service 
for 50c (File No 8/LT/9). The resistor colour code 
was covered in the Novemb^, 1969 issue (File No 
8/LT/U). Thank you for your comments. We are 
pleased to hear of your success with our projects. 

GUITAR AMP: 1 would like to combine the preamp 
section from the Playmaster 125 Guitar amp and the 
power amp section of the Playmaster 132 Stereo am¬ 
plifier. Would the sensitivity of the 132 power amp need 
to be increased to accommodate the preamp, and if so, 
how could this be achieved? I have made a Playmaster 
132 amplifier, and find that the output transistors and 
the BFY50 transistors run hot. 1 would also like to 
obtain a power meter. 1 wish to congratulate you on a 
very good magazine. (B H., Cowra, NSW). 

®First off, thank you for your kind remarks about the 
magazine, B. H. It is possible to swap the Playmaster 
125 and 132 power amp sections as outlined, as they are 
of a compatible sensitivity. A small amount of "fid¬ 
dling" around the earth returns may be required to 
eliminate a possible loop, but if single point connection 
is made we doubt if this will be a problem. It seems as 
if you have not adjusted the quiescent current of your 
Playmaster 132 channels properly. If each is adjusted 
to a current of 40mA, the hc»t problem will be 



watt-ipeter was mated with the gear-train 
from the clock. 

In the wee small hours of the morning the 
"thing" was born. Mounted on a baseboard, 
it turned the code wheel nicely — a little 
slower than officialdom mi^t have liked 
but that was not the most important con¬ 
sideration. 

The point was that before daylight, the 
NDB was back in business! 

(D.R., Canberra, ACT) 


resolved automatically. There will be some heat in the 
BFY5Qi, however, because they are run in Gass A 
driver conditions. We take it that you mean an audio 
power meter which will give a direct indication of the 
power of an audio ampliner. We have never described 
such a meter, but we have published an article on audio 
power measurement, invofving known load resistances 
and a rectifier type moving coil meter or oscilloscope, 
in the April 1969 issue (file No. 7 MS 4). A reprint of 
the article is available from this office for 50c through 
the Information Service. 

MOVIE SOUND: Would it be possible for your 
magazine to run a series of articles on improving the 
sound systems of 16mm movie projectors? I feel that 
many other folk who are the owners of vintage 
machines would appreciate such a series as well as 
myself, particularly if solid state devices could be 
placed in the sound head in lieu of the caesium 
photocell normally employed. Thank you for an ex¬ 
cellent magazine. (W. H., Brisbane, <^d). 

(l^ThanK you for the compliment, W. H. In the April 
1967 issue we ran an article dealing with an optical and 
magnetic sound head for 16mm movie equipment using 
a caesium photocell and an alternative photovoltaic 
cell. The preamp described would have a nominal 
output pf about 250mV on an "average" sound track, 
and this will drive most valve or solid state amplifiers 
to full output. Reprints of the article are available 
through the reprint service for 50c each under file 
number 1 PRE 17. 

(Continued on Page 127) 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm In good working order. 
240v operated, complete with speaker 
and amplifier. 

from $115.00 

CIRCULAR SLIDE RULE 

3%in diameter. Will do the same work 
as the conventional slide rule. In¬ 
struction book included. 

from $1.25 each 

Post 12c. 

P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any . 
number can be connected together on 
single line. 

$25.00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended railway station. 
Please note we are now able to include 

V4 mile of twin telephone cable FREE 
with each set of phones. 

BAHERY CHARGERS 

240 volt AC Input 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp without meter $15.75 

2 amp with meter $17.75 

Post N.S.W. 95c.; Interstate $1.20. 

MINIATURE 

ELECTRIC MOTORS 

IV 2 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

65c. each or 10 for $4 
(Post 12c.) 

TRANSCEIVER 

(2-way radio) R.C.A. America RT 68, 

24 volt, operated 10 watt output 38- 
54AAHZ F.AA. crystal locked. Trans¬ 
mitter and receiver using frequency 
synthesiser in lOOKHz; step 10 channel 
per AAHz with power supply, mike, and 
headphones. $45. 60c. cartage to rail. 
Freight payable at nearest attended 
railway station. 

TRANSCEIVER 

(2-way radio) 62 set, 12V, operation. 
Ideal Hams, etc. 1.6 to lOAAHz. Crystal 
locked or VFO controlled. 5 watt 
output. Complete with antenna, 
headphones and mike. $60. 30c. car¬ 
tage to rail. Freight payable at nearest 
attended railway station. 

HEADPHONES 

Low impedance moving coil fitted with 
rubber muffler to reduce external 
noise, fitted with press to talk, 
dynamic hand microphones. Ideal for 
use with all types of transceivers. $3.50 
pair. 

Post N.S.W. 45c.; Interstate 65c. 

COLLINS TRANSCEIVERS 

Auto-tuned 100-150AAHZ. 10 channels. 

$6500 

HALF-INCH RECORDING 

TAPE 

Top grade 2400' on IOV 2 " reels. Ideal 
video experimenting. Only $1.50 per 
reel. 

Post N.S.W. 45c.; Interstate 75c. 

LAVOIE HETERODYNE 
FREQUENCY METERS 

lO-lOOAAHz. LA5 $250. 

100-500AAHZ. $350. 

ADLER FREQUENCY 

METER 

100KHZ-20AAHZ. $175. 

4 DIGIT RELAY 

COUNTERS 

50-volt DC, suit slot car. Lap counters, 
etc. 

$1.25 each. Post 18c. 



NIBBLING TOOL 

Cuts sheet metal like a punch and die/ 
trims, notches and cuts to any size or 
shape over 7/ 16-inch. 

ONLY $7.f5 
Post 74c. 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3ln x’lin 4 
AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 
3.6V 10AH, set of three batteries In 
wooden holder, $7.50 per set or $2.50 
per battery 1-2 volt lOAH. 

Post N.S.W. $1.10; Interstate $2.72. 


WALKIE-TALKIE TWO- 
WAY RADIOS 

P.AA.G. Approved Citizen Band. 9 
Transistor $55.00 per set of 2. 

Post N.S.W., 74c.; Interstate 85c. 



P.AA.G. TYPE KEY SWITCHES 
45c each. Post 24c. 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quality 


807 

75c 

CV850 

$1.50 

65N7GT 

95c 

1H6G 

30c 

8989 

$1.00 

832 

$ 5.00 

5U4G 

95c 

6AK5 

$1.50 

EF50 

35c 

6X4 

$1.00 

SY3 

$1.75 

12SK7 

50c 

6C4 

50c 

VR65 

25c 

2x2 

75c 

VT4C 

75c 

6AG5 

80c 

AU5 

$1.00 

12AU7 

$1.00 

80 

$1.25 

X61AA 

$2.20 

6AK5W 

$1.50 


Please add postage 
on all articles 


HAND BEARING 
BOAT COMPASS 

Brand new, complete In wooden 
carrying case with strap and bat- 
teries. illuminated with magnifying 
prism. $36.50 Post NSW $1.00 In- 
terstate $1.20. 


45 X 40 coated Lens with tripod 

$10.95 

30 X 30 Power Coated Lens. 
Brand New. 

$3.75. 

WITH TRIPOD$4.50 
50 magnification with a 
60mm coated objective lens. 
With tripod. 

$26.20 

As illustrated. 

Postage $120; Interstate $1.45. 


TELESCOPES 

30 x 40 with Tripod. 
$7.95 

Post N.S.W. 95c; Interstate $1.45 


BC221 

Frequency AAeters. 
$55.00 


SMALL COMPUTER 
PANELS 

3in X 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75c. 

Post 24c. 


STEREO headphones, brand new. 
$5.75 

Post N.S.W. 95c.; Interstate $1.20. 


TYPE S POWER SUPPLY 

(240 V/ AC supply for AT 5-ARB). Suit 
most types of Disposal transmitters 
and receivers. Outputs 250 volt, 10mA, 
550 volt 200mA, 300 volt 100mA. $30. 


TELEPHONE WIRE 

21 gauge copper, plastic covered, ideal 
telephone or bell wire. 1,320ft coil of 
twin, $7 per coll. 

Post N.S.W. 95c.; Interstate $1.45. 


CO-AXIAL SWITCH 

70 Ohms, 4 positions. 

Can be motor driven, completely 
waterproof, 70 ohms type connectors. 
Housed in metal case 9in x 8in x 8in, $5 
each. 

Post N.S.W. 95c.; Interstate $1.45 


CHASSIS PUNCH SET 

Five sizes: %-inch, V4.inch,H.inch, 1- 
inch and IVs-inches. With taper 
reamer. 

$7.50 

Post, $1.15 


SELSYNAAOTORSAAAGSLIP 

AAk. II. $5.25 ea. 

No. 19 TWO-WAY RADIOS. 
Power supply, accessories, etc.', $35. 


BINOCULARS 

PRISAAATIC. Coated Lenses. Brand 
new. Complete with case. 

6x30. $12.50 

8x30. $18.75 

7 X 25, wide angle. $29.50 

7x50 . $22.15 

10x50. $23.07 

12x50. $23.95 

20 x 50. $29.50 

Post N.S.W 95c; Interstate $1.45. 

3000 TYPE RELAYS 

P.AA.G. 200 Ohms —1,500 Ohm 
Coils. $1.25 each. Post 24c. 

toggle SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
39c each or 10 for $3. 

Add postage. 

Cintel Oscillator and Electronic 
Counter, type 388. $250. 

SPECIAL lucky dip valve offer, 15 new 
valves In cartons for only $2. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. 

CONDENSER LENS 

1 Vain diam. IV 2 FL. 50C each. 
Postage 24c. 


MINE DETECTORS 

Ex A.AA.F. with instruction Book. 
Complete in wooden case. Ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. $39.00 


ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade. 
Original cost $250, Ideal Broadcast 
Studio, music recording. Church and 
play recording, etc. 

Fraction of original cost. 

Price on application. 


SPECIAL PURCHASE 
TOP GRADE 
RECORDING TAPES 

Brand new, from well-known maker. 
Sorry, we cannot divulge brand name. 
7" X 2,4(X)' AAylar in plain carton. 
Only $3.50 ea. Post 35c. 


SOLENOIDS 

Plunger Type 12V 300AAA. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 24c. 

2(X) AAA 24 volt. Vein push movement. 
$1.25. Post 24c. 


CONDENSER LENS 

2V2in DIAAA. 2in FL. $1.50 each. Or 
$2.50 per pair. Post 24c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated. 900 x 
magnification, complete with 
dissecting kit slides, etc. $17.95. 

Post N.S.W. 90c: interstate $1.20. 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125 AAHz and TR1935 
125-150 AAHZ. 28 volt DC operated AAA 
single crystal locks both TX and RX on 
same channel complete with 
generator. W3.00 


RECORDING TAPES 


TOP QUALITY, 

BRAND NEVy 

Urkct 

3" X 150' . 

. 6$C .. 

12c 

3 V 4 " X 600' . 

1.58 .. 

_13c 

5" X 900'. 

. 1.95 

13c 

5" X 1800' ....... 

. 3.62 .. 

... .13c 

7"xl200'. 

. 3.18 . 

.24c 

7" x 2400'. 

. 4.80 . . 

... .74c 

7" X 3600' . 

. 6.45 . 

.74c 


CASSETTE TAPES 


C 6 O $1.15; C90 $1.75; C120, 

$2.25 

Post 13c. 


Crystal Earphone. 

75c 

Cassette head cleaners. 

$1.95 

Small Lapel AAicrophones, ea. 
Post 24c. 

$1.25 

Pocket multimeters AC volts. 15-1000 
DC volts 15-1000. DC current 150 
milliamps. Resistance 100,000 ohms. 
Price $ 6 . 95 . Post 74c. 


BYER77 Mk. 1 

Rack AAounting Tape Recorder ex 
A.B.C. 7V2-15 ips. Full track tested 
$150. 


AAicrophone. Professional S.T.C. type 
4017. $20. 


AAarconi Video Oscillator type TF885A 
0-12 AAHz. $75. 


A.W.A. SIG GENERATOR 

UHF 140-300 AAHz $65.00 


Pye 4 Channel Crystal Locked 
Oscillator, 1.5-30 AAHz New. $25 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con¬ 
verted to 1200 AAHz. $17. 


WHEATSTONE BRIDGE 

Top grade. 

In AAultiples up to 1,000. $65.00. 


ELECTRONIC COUNTER 

(Austronic) O-IOOKHz. 240V operated. 
$150 


Cossor Double Beam Oscilloscope 
1035. Tested. 

$150 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 


SORRY, NOC.O.D. 
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PLAYBOY A-V . . . from pl7 

of his employees/' Alton recalls. 

A snag developed, however, when Alton’s 
wife, Antoinette, objected to her husband 
working for Playboy. As a result, Alton 
refused Hefner’s offer. Hefner, however, 
was not to be denied. He invited Alton and 
his wife to the Mansion for dinner. Then he 
applied his charm. 

“I don’t know what he said to Toni, but he 
talked to her for about 30 minutes before we 
left," Alton says.“On the way home she said 
I should take the job. To this day neither she 
nor Mr. Hefner will tell me what they talked 
about” 

Alton is listed as an executive on any 
Playboy organisation chart, yet he spends 
more time with Hefner than do more of his 
key executives. It is not uncommon to find 
Hefner and Alton sitting on the floor of 
Hefner's bedroom studying the inner 
workings of a 16mm projector or intently 
discussing the pros and cons of a new piece 
of electronic equipment. 

When Alton’s job began to involve him in 
video-recording Hefner sent him for two 
weeks of training at the Ampex corporate 
facility in Redwood City, California, and for 
a week of training at the Ampex facility in 
Elk Grove Village, Illinois. To aid him 
Playboy also employs a night electrician, a 
night helper, a day electrician, and two 
janitors. 

In addition to his duties in the Mansion, 
Alton also supervised the electronic in¬ 
stallation in the corporation’s DC-9 jet, the 
Big Bunny. His next major project will be 
the corporation’s recently purchased 
Playboy Mansion West outside of Los 
Angeles. ® 


SIDEBAND TX . . . from p39 

R19 and C20 form the RF phase-shift 
network. Because this network has to work 
at one fixed frequency only (9MHz) a 
simple R-C arrangement will suffice. The 
voltage across a resistor is 90® displaced 
from the voltage across a capacitor in a 
series network, and it is upon this basic fact 
that its operation depends. L3 may be 
necessary to offset the capacitance between 
the moving arm of P4 and ground. L3 is 
added if found necessary during alignment, 
when it is adjusted and then forgotten. 

It is not included during construction but 
is added later if found necessary. 

The RF and audio signals to each 
balanced modulator appear on the moving 
arms of each carrier balance poten¬ 
tiometer. 

The outputs from each individual 
balanced modulator are in fact double¬ 
sideband suppressed carrier signals. 
Because of the deliberate phase differences 
that have been introduced between these 
two signals, one sideband from each DSB 
signal reinforces in the combining circuit 
and the other sideband cancels. The output 
from the combining circuit is therefore a 
single-sideband signal. Changing sidebands 
is easy. In this rig the two audio leads £ and 
F feeding the balanced modulators are 
swapped over—this is the purpose of the 
sideband switch SI, mounted on the front 
panel. 

The setting-up adjustments required on 
this unit will be treated in detail later. 

The printed board layout is shown in 


figure 7. Again, the diagram tells just about 
all. The two carrier balance potentiometers 
are mounted on to the printed board using 
the holes shown. These two controls bolt 
through the front panel of the rig and serve 
to mount the balanced modulator board in 
place. Further details will be given later 
when construction is discussed. 

The diodes D1 to D4 are type OA91. 
Matched pairs are available under the type 
number 2-0A91. One pair is used for Dl and 
D3 and another pair for D2 and D4. 

Capacitor C20 is 180pF with lOpF in 
parallel—adjusting during alignment. 

The VFO and mixer board, the power 
amplifier circuitry and the power supply 
will be described in the next article, 
together with the inter-connection wiring. A 
description of various aspects of the 
assembly of the rig will also be given, in¬ 
cluding a section dealing wiUi home 
production of the printed wiring boards.® 


REGULATOR . . . from p47 

incandescent lamp. Then, with a similar 
lamp connected to the output of the 
regulator unit, adjust the preset poten¬ 
tiometer at the end of the case so that the 
brightness of the two lamps is the same. 
This method is not very accurate but it may 
be the best available to many readers. 

A more accurate method will be available 
to most readers who build this regulator 
unit since they will be photographic en¬ 
thusiasts possessing a light meter. The 
method is a refinement of that described 
immediately above. Connect an in¬ 
candescent lamp to a llOV source provided 
via a resistor or variac and measure the 
light output of the lamp with the light meter. 
Then connect the same lamp to the 
regulator and adjust the preset poten¬ 
tiometer at the end of the case for the same 
light output. 

The line regulation of the unit can only be 
checked if the constructor has some means 
of varying the input AC and an accurate 
means of measuring the output. In practice, 
it is difficult for the human eye to detect 
light variations from incandescent lamps 
when the voltage variations are less than 
about 5 %, So the output must be measured 
with the aid of a light meter or RMS in¬ 
dicating meter, as mentioned before. If the 
constructor does not have access to these 
instruments, then the compensation preset 
potentiometer cannot really be adjusted for 
best performance. 

If this is the case, the 25K potentiometer 
and 4.7K resistor in series with it should be 
replaced by a 6.8K resistor. Regardless of 
the method used to set the output voltage 
the constructor can rest assured that light 
variations from his enlarger lamp will be 
far less than if the lamp was powered 
directly from the mains. Remember that 
the llOV lamp used should have the same 
power rating as the original 240V lamp. ® 


NOTES AND ERRATA 

THE PI-COUPLER (January 1972): Due to a 
typesetting fault part of the last sentence in the third 
last paragraph in the first column of p 55 was omitted. 
The sentence should have read “... of figure 3(b), not 
only does an effective resistance Rd appear across L, 
but at the same time an effective resistance of value 
Rp appears across capacitor Cl.” 

TAPE RECORDER “VOX”, August 1966 (File No 
1 HA 27). Parts list shows two .047uF capacitors. 
These should be 0.47uF to agree with the circuit. 


There'S a place 
foryou in the 
growing world 
of electronics 

Whether you’re a hobby 
enthusiast or have professional 
ambitions, a Stott’s course will 
help you find it. 


Every day the number of applications 
for electronics in industry, science and 
business increases. It’s a field which 
offers valuable career opportunities in 
manufacture, installation, servicing 
and sales “but only for people with 
thorough training. 

That’s why Stott’s have just introduced 
an important new course. Introduction 
to Electronics. It combines both the 
theoretical and practical aspects, and 
includes a number of experiments to 
give you experience in the construction 
of electronic equipment. Extensive kits 
are supplied with the course. 

Other Stott correspondence courses 
will help you become expert in the 
theory and practice of radio communi¬ 
cations, or give you the know-how to 
get an Amateur Operator’s certificate: 
Radio for Amateurs Course: 

From radio basics, to intricate prin¬ 
ciples. Receiver design and construc¬ 
tion. Latest techniques in electronics. 
Everything you’ll ever need to know, 
made easy to understand by top radio 
engineers. 

Amateur Operator’s Certificate: 

Gives you the background knowledge 
and the skills you need to pass the 
PMG exams and get your Certificate of 
Proficiency. 


Make your place in the world of 
electronics. Start today by sending in 
the coupon below. 


EA272 

Stotts W 

TECHNICAL CORRESPONDENCE COLLEGE 

169 Flinders Lane. Melbourne, 3000. 383 
George St., Sydney, 20(X). 290 Adelaide St., 
Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 
89 St. George’s Terrace, Perth, 6000. P.O. 
Box 3396, Singapore 1. 


Please send me, free and without obligation, 
full details of your courses in Radio and 
Electronics. 

Mr., Mrs., Miss. 


Address 


Age 


.Postcode 

No sales counsellor will call. 

STC441 
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MARKETPLACE 1 


FOR SALE 


MODBL TRIPLE EXPANSION marine engine. Plans 
$8 posted. Bolton, 72 King St., Sydney. Catalogue 


STROBOSCOPE ideal for parties or timing $70 O.N.O. 
phone Svdney 48-3538. 


3.1 NCH Ohmatsu Cro AC ooupied, H axis input- 
frequency range 3Hz to IMHz. Little use S75 O.N.O. 
Phone Sydney 84-6994 
1959 Pye TV. AGC fault — no sound $10.00. 


RECEIVER 9R59DE Trio communications. As new 
condition $120. Colin Riley, ATTU RAAF Base, Rich 
mond, NSW. 


MODEL radio control 4 channel twin stick OSOP4E, 5 
servos SP262, spare servo, gears, Nicads, charger. 
Mint condition $200.00. Black, 15 Damour Ave, East 
Lindfield. NSW. 


MICRONICS for new, guaranteed MICRO components 
at MICRO prices. SPECIAL for this month only — 
EM401 (IN4001)-1SC ea. INTEGRATED CIRCUITS — 
Ful 900,914 —$1.20, Ful 923,703,741 —$2.50ea, M5102AY 
3W RMS audio amp IC — $5.95 Inci tech data. 
SEMICONDUCTORS — OA91 - 20C, BC107 — 50c, 
BC108, 109 — 45c ea, AC127 — 50c ea, AC187, 188 — 70c 
ea, AD161,162 — $1.30 ea RESISTORS — Carbon film, 
'sw, 53 b, high stability, E.12 values 10-10M 5c ea. 
POLYESTER FILM CAPACITORS SUB miniature 
"GREENCAP". Top quality. lOOVW; .001, .0015, .0022, 
.0033, .0039, .0047, .0056, .0068, .0082, .01, .015, .022-10c 
ea, .003, .039 — 12c ea, .047, .056 — 14c oa, .068, .082 — 


DISPLAY ADVERTS in MARKETPLACE 
are sold in multiples of one inch to a 
maximum of five inches. Rate $10,00 per 
inch per insertion, subject to continuity 
discounts. 

CLASSIFIED RATES $1.00 per line per 
insertion payable in advance. Minimum 
two lines. A convenient form is provided 
in each issue. 

CLOSING DATE is four weeks prior to 
the on sale date. Issues are on-sale the 
first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, Box 
2728 G.P.O., Sydney 2001. 


HOBBYISTS build yourself a small spray outfit for less 
than 50c. Takes less than half an hour to make. Ideal 
for most spraying jobs. Uses an everyday household 
item. Full details send $2 to Spray Outfit, PO Box 1104, 
Wollongong, NSW 2500._ 

CAPACITOR discharge ignition 12V, neg earth, $34. 
Ready to install. Post free. 43 Belgrave St, Waverley, 
NSW- P^o»e Sydney 38 1575._ 

WALKIE TALKIE crystals for:— 27085, 27240, 27880, 
28100, 28200, 28300, 28400, 28500KHZ operation; V 4 '' 

f ins, per pair $ 3 . Sideband Electronics, Box 23 
pringwocd NSW 2777. 


TRANSMITTER, Geloso; phone, code. 6 bands, VFO 
$80 Sydney 797-6607. 


BARGAINS 


2N3055 $1.50 each 6AC7 valves $16AK5 $1 Resistors 
8% 4 watt 4c 1 watt 6c 6BL8 $1.53 6CM5 $2.15 3.5mm 
plugs or sockets 20c Phone plugs sockets 50c Stereo 

¥ hone 75c speaker lead I2c yd. mic. cable 18c yd 
AA300 $3.50 EA Aug. 71 transistor tester $13.50 
many others. All inquiries welcome including 
overseas. ^ 

Electronic Exports 

Pox 72 North Melbourne 3051 Australia 



16cea,.1-18c, .15-20C, .22 — 22c. ELECTROLYTICS 

— High stability, miniature, single ended, 25VW: 4.7uF 

— 15c, lOuF — 17c, 25uF — 19c, 47uF - 21c, lOOuF — 
24C, 200uF — 28c, 470uF —.38c, lOOOuF — 58c. 50VW: 
4.7uF — 18c, lOuF — 21c, 25uF — 23c, 47uF — 25c, lOOuF 

— 30c, 220uF — 42c, 470uF — 70c. PRE-SET POTS — 
Miniature (10mm). Range 500 IK, 2K, 5K, 10K, 25K, 
SOK, 100K, 250K, 500K, 1M, 2M only 20c ea. TAN¬ 
TALUM capacitors, miniature, single ended. ELNA 
type; O.luF, .47uF, luF, 2.2uF, 3.3uF(35V), 4.7uF. 
6.8uF(25V), 10uF(16V), 15uF(10V), 22uF(6.3V) — all 
35c ea. CERAMIC CAPACITORS SUB miniature. Top 
quality SOVW; 220pF, 330pF . 470pF, .001, .002, .005, .01, 
.02uF — 6c ea. .03, .04, .05uF — 7c ea. Post pack 20c. 
MICRONICS, PO. Box 175, Randwick, NSW 2031. 


WE SELL construction plans. TELEVISION: 3D 
convertor, $25 camera, KInescqpIng recorder, VTR, 
color convertor. HOBBYIST: Electron microscope, 
96 hour music system, voice Typewriter, Morris code 
to typewriter copier, transistorised teletype. TELE¬ 
PHONE: Answering machine, pushbutton dialer, 
phonevision, auto-dialer, telephone extension in your 
automobile, legal connector. SECURITY: Micro¬ 
phone iammer, voice scrambler, microdot 
photography. Plans $5.00, air shipped from our USA 
research labs. COURSES: Telephone engineering 
$39.50, security electronics $27.50, investigative 
electronics $22.50. super hobby catalogue air mailed 
$1.00. Payment accepted in dollars (Australian, New 
Zealand or US). Don Britton Enterprises, Suite 28, 
280 Pitt Street, Sydney, Australia. 


LINEAR amps, as supplied Govt, depts, various 
bandwidths within 5KHz-250MHz. SSB module 
systems 2-30MHZ. 12-28V from $2 per W. Also sop- I 
plied with quasi high level modulators for MCW. 
SAE. E. Newman, 27 Berry St., Regents Park. 2143. 


KITS — Audio sig. gen. 15Hz-500KHz, 5 ranges 0.2% 

---- ^ - 


dist. $30. Power supply (reg.) 5-24V 400mA lUs. Vari- 
wiper 6 or 12V $8.75. StM by step Insts. Prices inc. 
P&P Precision Kits P.O. “ ‘ ‘ “ 

3149. 


Box 149 Mount Waverly 


PRESTO disc-cutting lathe model 8A complete with 
amplifier, turntable and all accessories in fully 
operational condition. Deceased estate. Wilt consider 
offers. Phone Mrs. Mike 666 8233, Sydney. 9-5 Mon- 
Fri. 


HI-FI equipment. We import famous Lowther speakers 
and Class A amplifiers for music lovers who wont the 
best. We also stock Quad, Goodmans, Dual, Jordan 
Watts, Tandberg, Revox, Sony, Sansui AWA, Wharf- 
dale, Thorens, Decca Ribbon tweeters, etc, etc. 
Encel Hi Fi. For superb fidelity. DURATONE, Mail 
Order, Box 125, CURTIN ACT. Demonstrations, 
Canberra 81 2549. 


CRYSTALS for CB 2Z 240 and 26-78SMHZ, 'Ain pin, 
miniature, $6 pair, post free. Shalley, 127 York 
Street, Sydney. 


CLASSIFIED ADVERTISERS 
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FOR SALE 


LARGE vented corner enclosures Rola 12UX speakers, 
Trebax 35XL tweeters. $200.00 or offer. Hall Sydney 
498 5183. 


BACK issues Electronics Australia stocked, 50c each, 

f rompt service, post fret. T. Weir, 58 O'Connor 
treef, Haberfiefd, NSW 2045. Phone 798 7589. 
Wanted to buy copies also. 

HEATHKIT laboratory oscilloscope model 012, In 
uding 5UP1 CRT, ~ 


complete, but including 5UP1 
- ^ 


_ _ -- __ __ . _cabinet, P.C. 

boards, transformer, coils, and most capacitors and 
resistors $25.00 

AVO CT38 electronic multimeter, 97 ranges of 

measurement from DC to 250MHz. $85.00 

Burroughs P800 electric accounting machine. May 
be used as adding machine only if required. Print out 
on Sheet & / or roii. $50.00 

BERCO sliding resistances, 25ohm, 8.5A cont. 
rating. Send SAE for details. 

Freight extra on ail items. 

SOTA ELECTRONICS, 

BOX 180, P.O.CAULFIELD SOUTH, 3182. 

TELEPHONE 985024 


KENWOOD speakers, 880 pr. $175. Also Shure V15 type 
11, spare stylus $40. Empire 888VE $30. Ortofon 
S15TE (built-in head transf). All In excellent con- 
dition. Engel 832-0204 Sydney or box 21 P.O. Guild- 
ford 2181. _ 

SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equipment 
tape Recorders, Communication 
Receivers and Electronic Test 
Equipment. 

All work guaranteed 

BILL TURNBULL 

11ELLALONQ ROAD, 
CREMORNE, N5.W. 90 4825 


ORUNDIO Sateliit Transistor 8000; *20 transistors, 10 
diodes, 8stabilizers. 12 bands (FM, LW,MW8<9SW) 
plus 8 bandspread bands. 2 speakers, 2 aerials, with 
power pack, SSB attachment, carrying case. In 
showroom condition (over 800 reports sent) $350. 
Also BC221 frequency meter $75. TMether $^. H. J. 
de Jong, P.O. Box 775, Launceston, Tasmania. Phone 
21977, night 273375. 


READER SERVICE 


REPAIRS to receivers, transmitters, construction 
testing; TV alignment, Xtal conv, specialised 
electronic equip. Eccleston Electronics, 148a 
Cotham Road, Kew, Vic. Phone 80 3777. 


TAPE to disc service. Take advantage of W and G 
Record's professional experience when next needing 
a tape to disc service, w and G Record Processing 

Co, 185 r -- ---- 


i A'Beckett St, Melbourne. Tel. 329 7255. 


AUSTRALIAN Tape Recording Society offers tape 
library, ''The Microphone" journal, audio visuals, 
round robins, tapespondence, sales, inquiries, PO 
Box 130, Hornsby, NSW 2077. Please enclose large, 
stamped envelope. 


RADIO, tape repairs etc. Friendly Hobby Class, no 
exams. Tnurs, 7 p.m., Public School, Wellington St., 
Bondi. Details 89-1894. Sydney. 


WANTED 


ACETATE disc cutter complete wanted. Send details 
PO Box 710, Mareeba Qld. 


METERS, test equipment, commercial manuf. only 
Details to ATEC, P.O. Box 149 Mount Waverly 3149. 


ANSWERS ... continued 


TRANSISTOR RADIO: Ck>uld you please send me a 
copy of an article describing an eight-transistor three- 
band radio. Also, in which issue did you publish details 
of a beat frequency oscillator which would be suitable 
for use with this radio. (L.O’N., Keith, SA.) 

®We published the design for a three-band eight- 
transistor radio (File No 4 TR8 2) in August, 1961. 
An up-dated circuit with a few notes (File No 
4 TR8 3) followed in April, 1965. We have published 
two designs in recent years for add-on BFOs of the type 


you require. 'The first (File No 2BFO, 2), published in 
January, 1969 was a conventional design. The second 
(File No 2 BFO 3), published in September, 1970 
uses a ceramic filter. Copies of these articles are 
available through the Information Service for SOc each. 

SW STATIONS: Can you let me have a list of short¬ 
wave stations in Australia and Europe. (W. 0., Nor¬ 
seman, WA.). 

®"Electronics Australia" does not publish, nor has 
available, lists of overseas stations. The only in¬ 
formation of this type is compiled by our short-wave 
correspondent, Mr. Arthur Cushen, and published 
monthly in the "Listening Around the Worldsection. 
For general information on short-wave and other 
stations, reference can be made to the "World Radio 
and TV Handbook". Revised annually, this book can be 
obtained through most large technical booksellers or 
Mr. Cushen. As the frequencies used by the short-wave 
service of the ABC and by Radio Australia are varied 
as necessary to give optimum results, we suggest that 
you contact these organisations for the latest in¬ 
formation. 

SLIDE SYNCHRONISER. Some years ago you 
published a design for a slide synchroniser, using an 
LDR as the sensing unit. With the upsurge of interest in 
audio-visual aids, 1 suggest that now is the time to 
reconsider such a unit. The interest in audio-visual 
competition has caused the Photographic Society to 
form a discussion group to study standards, etc. 
Compatibility is the main problem. The unit should 
operate on reel recorders and cassette recorders. I 
believe there is an English-made unit which applies a 
sub-sonic pulse through the microphone socket and out 
through the sound output. The unit should flash a light 
or generate a tone to prompt the projectionist through 
earphones for operation of manual projectors. (D.M., 
Griffith. NSW.) 

^Thank you for your suggestion, which we will keep in 
mind when considering our program of future projects. 
We presume the device you refer to in your letter is the 
Tape Actuated Relay, published in September, 1967. 
Project reprint material for this can be obtained 
through the Information Service for the normal SOc fee. 
(File No 2 MS 11). We also draw your attention to 
the Photo Timer and Sequencer published in the 
January, 1969 issue (File No 2 PT 4). ® 



BARGAIN 

PACKS 


NEW 1972 SEMICON¬ 
DUCTOR PRICES, 
LARGER RANGE, 
UNBEATABLE PRICES. 
ALL BRAND NEW B 
TESTED. 

10—Audio type similar 

BC108 $1.50 

10—RF type, similar BF115, 
3893 $1.80 

10—Audio silicon PNP Sim. 

2N3838 $1.50 

10—Audio Silicon PNP Sim. 

2N3838A $1.80 

10—RFHIGAIN $2.20 

10—Low noise audio type 
similar BC109, 4010 $2.50 

10— Audio type Sim. 

2N2928 $2.20 

5—Silicon pair , com- 
plementary output 22V 
500mW $3.00 

10—Audio type similar 

BC207 $2.50 

Type, Sim. AF118, AF117, 
ea. 35c 

or 10 for $3.00 

10—PNP RF silicon $1.95 
2—Silicon complementary 1 
amp 95C 

RBCTIFIERS-DIODES 


10—IN80 diodes 

$1.80 

10—OA90 diodes 

$2.20 

each 

25c 

10—Similar BAIOO 

$1.80 

each 

20c 

10-400V 1A. EAA404 

$2.00 

each 

25C 

4 EM408 

$2.50 

each 

32c 

10—800V1A408 

$3.20 

each 

38C 

10—lOOOv 1A 

$4.50 

each 

80C 


AUDIO ICS 

1 Watt, 2 Watt, 3 Watt, 5 Watt, 
10 Watt, 25 Watt, 50 Watt, 
RMS. 

From $3.80 low U.SO 


STEREO 

HEADPHONE ^ 
SPECIAL ^ 



$4.95 

P. 8. P. 50c 

BRAND NAME—8 Ohm 
Res. 2012 KHz. 


WILLIS TRADING CO. 

445 MURRAY ST., 
PERTH, W.A. 

. 21 7609 



VHF 

CONVERTER 

TUNER 

110-138 MHZ 
couples to 
broadcast 
receiver. 
$14. 

P.P.,50c. 


MAIL ORDER 
Box X2217 
. G.P.O. 
PERTH 
6001 



Complete kit — 5 transistors, 
pc board, speaker and in¬ 
structions. Lots of fun — will 
detect buried metal, coins, 
etc. 

$38.50 

Pack-post $1.50 



DIGITAL CLOCK 
240V, 2W, 

12 Hour, plus Seconds. 
Dimensions 189 x 72 x 79mm 
SPECIAL—$11.75. 
Pack and Post. 80c. 


BASIC POWER SUPPLY 
Kit 8, or 12 V, Contains 
transformer, rectifier, 
capacitor and instructions. 
$3.85. P.P.50C. 


CASSETTE TAPE DECK 
MECHANISM. 

2-track, R / P and erase head 
8V motor. 

$20.00. P.P., 90c. 


ALPHA 6 BAND. 
BC. MARINE. S.W. 
AIRCRAFT. VHF. FM. 
15 TR PORTABLE. 



Battery or 240V AC Tuning 
Meters" Spk. 

540-1800 KHz 
1.8-4MHZ 
4-12 MHZ 
28-108 FM 
108-135 MHZ 
145-174 MHZ 
$109.50 P.P. $1.50 


PERTH ELEaRONIC PARTS CENTRE 


SMALLEST RADIO KIT 
IN AUSTRALIA 
iHin X l^in X 15 / I8in. Uses 2 
silicon transistors and high 
inpedance magnetic ear¬ 
phone. 

5-stage reflex circuit and 
ferrite aerial. 

Complete kit with in¬ 
structions, $8.75, 35c Pack 
post. 

Batteries required: 2 Mercury 
cells type RM875. 


new model 

7 TRANSISTOR RADIO KIT 
Silicon transistors, complete 
with instruction book, 
carrying case and earphones. 

Special price.$9.75 

Wired $11.75 

Post and pack, 75c. 



BOY'S CRYSTAL SET KIT 
Complete with plastic cabinet, 
earphone and instructions. 

$2.50 plus post., SOc. 

Extra — add-on kit. Convert 
your crystal set to a one- 
transistor radio. 

$1.50 plus battery. 
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Reader Information Service 

Here is a convenient and easy way for you to get additional informa¬ 
tion about products or services advertised in this issue. Just fill 
out the coupon, stating the information you require, cut out the coupon 
and post to: 

Reader Information Service, ELECTRONICS AUSTRALIA, 

Box 2728 G.P.O., Sydney 2001 

Note: Please list only one advertiser and one product on each coupon. 


Post to: ELECTRONICS AUSTRALIA, 

Box 2728 GPO, Sydney 2001 

Advertiser . Page . 

Product . 

Your Name . . 

Address .. 

.. Postcode . 

Position & Company. 2/72 


Post to: ELECTRONICS AUSTRALIA. 

Box 2728 GPO, Sydney 2001 

Advertiser . Page . 

Product . 

Your Name . 

Address . 

. Postcode . 

Position & Company . 2/72 


Post to: ELECTRONICS AUSTRALIA. 

Box 2728 GPO. Sydney 2001 

Advertiser . Page . 

Product . 

Your Name . . 

Address . 

. Postcode . 

Position & Company . 2/72 


Post to: ELECTRONICS AUSTRALIA, 

Box 2728 GPO. Sydney 2001 

Advertiser .. Page . 

I Product . 

I Your Name . 

I Address . 

I . Postcode . 

I Position & Company . 2/72 
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Testing your valuable car battery is usually a messy and inconvenient business 
but with this new plug-in battery checker you can do it quickly and reliably 
while you're sitting behind your steering wheel. Just plug the test meter into 
your car cigarette lighter and the clearly marked dial will instantly show the 
voltage condition of your battery. Look after your car battery .... send in the 
coupon today and save the expense and inconvenience of battery breakdown. 



CONVENIENT 
i JUST PLUG 
\ IT IN y 


RELIABLE 

VOLTAGE 

READING 


MECHANICAi: 

KNOWLEDGE 

NOT 

NECESSARY 

, JUST READ J 

Vthe dial / 


Note — The Jonan 
Model 17 Battery 
Checker is wired for 
negative ground 
automobiles but can 
be easily modified 
for positive ground 
vehicles. 
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j BATTERY CHECKER ORDER FORM j 

I Electronics Australia, I 

I Battery Tester Offer, | 

I Box 5026, G.P.O., 
j SYDNEY. 2001 

I Please send me . Jonan Model 17 j 

j Battery Checker(s) at $5.30 each (including j 

I postage and packing). I enclose $. i 

I (cheque, money order). j 

I Name . i 

I Address. ■ 

. Post Code . j 

Allow at least 21 days for delivery ■ 


state 























ASK YOURSELF THESE 
3 QUESTIONS! 

1. Am I in a dead-end job? 2. Could I 
earn more by learning more? 3. Could 
I use my spare time to get ahead? 

If the answer is yes, there is room for 
you in radio/television/electronics. 

NOW IS THE TIME 
TO TRAIN! 

Does your job offer good prospects— 
real security? Does it hold your interest? 
If not, now is the time to do something 
about it. Electronics is expanding daily. 
It's the most exciting subject you can 
study. The sky's the limit for the trained 
electronic technician . . . but only the 
trained man. Radio and television tech¬ 


nicians are in huge demand. Train for 
success now, in Australia's fastest-grow¬ 
ing industry! Join the ranks of skilled rnen 
. . . the Australian Radio and Television 
College can train you for a bright future 
with unlimited prospects. Send for the 
free booklet, "Careers In Radio, TV and 
Electronics" and find out how A.R.T.C. can 
bring you success—in your own business 
or as well-paid technical staff. 

A.R.T.C. CAN TRAIN YOU AS IT 
HAS THOUSANDS OF OTHERS 

For nearly 40 years A.R.T.C. has success¬ 
fully trained thousands of progressive 
Australians who realised how much the 
training could mean to them. Now they're 
making big money in radio and television. 
Training can bring you success, too. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RAOIO/TELEVISION 
ELECTRONICS 


There is a career for you in ont 
the many branches of electronics, inc 
ing manufacture, servicing, resea 
sales, executive positions, armed for 
audio, etc., etc. 

A.R.T.C. can help you gain one of tf 
sought-after careers. Remember, it's 
trained man who wins, every time! 

MAIL COUPON NOW! 

Safeguard your future! You are invite 
send in the coupon below. A.R.T.C. 
mail you by return their big free and p 
free booklet, "Careers In Radio, TV 
Electronics". This exciting book sh 
you definite steps you can take towar 
big future—how you can succeed in 
and find satisfaction in doing a wc 
while job well. 


FOR A FEW CENTS PER DAY YO 
CAN STUDY THE A.R.T.C. WA 

. . . in your spare time, you can eqi 
yourself for a rewarding career in eli 
tronics. The future belongs to the traim 
A.R.T.C. teaches you from the ground 
. . . step by step ... at your own pai 
Remember, opportunity is always kno< 
ing for the trained man! 

PRACTICAL UP-TO-DATE 
LESSONS 

At the work benches and lecture halls 
A.R.T.C.—or in your own home by corr 
pondence—you can learn every necess 
aspect of radio, television and electroni 
The Course gives you both basic and . 
vanced instruction. 



No previous experience or high edi 
tional standard required . . . only enth 
asm and normal intelligence. A.R.' 
will give you all the instruction you n( 
Each lesson is made easy to underst 
by numerous illustrations and diagra 
The Course adapts itself to your reqL 
ments, your speed. It's up to you! Inst 
tion is individual and intensely practi 

THOUSANDS OF SUCCESSFUL 
STUDENTS HAVE PROVED TH 

Make your spare time earn money 
you while training at home. 

Many students make extra money c 
only a few weeks' tuition. Train at 
modern A.R.T.C. workshops, if more ( 
venient. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your free bo 
let, “Careers In Radio, TV and Electronics". 

NAME 

ADDRESS 






























